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THE WEEK IN IRON CIRCLES. 





Pe per en The general situation in Western markets continues en- 

couraging, and is further strengthened by the active 
condition of Lake Superior charcoal. Our Detroit correspondents, Wm. 
F. Jarvis & Co., report: ‘Weare glad to be able to report, finally, a 
strong market, but at the same figures as have governed the pig iron 
scale for some time past, the most important feature being the large 
sales and prompt moving of Lake Superior charcoal. There can be 
no reasonable doubt but that some advances will shortly be made on 
this metal, unless a sharp cessation of buying should occur. We 
have notices from several furnaces in Ohio of advances on foundry 
grades of from 25 to 75 cents per ton, and at the same time the South- 
ern furnace-men absolutely decline at present rates except for prompt 
delivery. This position has been forced upon them by the number 
of inquiries, and, in a few cases, large sales, with deliveries running 
to May of next year. Both rail and lake rates are ruling low, and 
in consequence of this, and a better outlook, furnace-men are gener- 
ally more bright. There is an absolute dearth of transactions in old 
material.’ At Chicago there is a good deal of encouragement in the 
pig iron market and promise of better things, but so far it has not 
materialized in much actual improvement in prices. The local fur- 
naces have very heavy orders ahead, and are firmer than they were a 
month ago, still there is no quotable advance. The decided advance 
in low grades of Southern iron has taken them almost entirely out of 
this market. Transactions in Lake Superior charcoal iron have not 
been heavy in the Chicago market. Unexpectedly, transactions at 
Cincinnati have not been very liberal in volume during the week 
past, but a reason is found in the fact that leading sellers have their 
order books well filled, and are practically withdrawn from the 
market. This is true of nearly all the large Southern coke furnace 
companies, but it is not true to so great an extent of Ohio furnaces, 
nor charcoal furnaces, North and South. Among all sellers, however, 
there is a marked unwillingness to take long forward orders unless 
at a considerable advance in prices. Liberal sales have been made of 
Southern coke irons, both foundry and mill grades, at prices that estab- 
lished a clear advance of about 50 cents per ton on foundry grades, 
and 75 cents to $1 on millirons. The situation is thought to favor 
slowly improving prices. The Louisville market continues firm, and 
sales have been made at an advance of $1.25 per ton over the 
extremely low prices which prevailed about the middle of June. 
The demand for Grey Forge and No. 3 foundry, especially, is active, 
and these grades for immediate delivery are scarce. Full prices are 
being asked for all grades of iron, and where concessions are asked, 
same are not granted. Grey Forge is selling freely, basis $13, No. 3 
foundry $13.50. A few round orders have been placed, ranging from 
500 tons and up, and negotiations are pending for larger quantities, 
which are expected to be consummated at any time. During the 
past month there have been large shipments on orders already placed. 
A favorable indication of the situation at St. Louis is the fact that it 
is becoming more difficult to place orders either from prompt or 





future delivery. Nearly all Southern furnaces report that their order 
books are filled for several months ahead, and their confidence in 
better prices seems to be justified by the condition of the market. 
The advance from recent lowest quotations is about 50 cents per ton, 
and the indications favor its being maintained. During the past week 
the Pittsburgh market has been quiet and firm. The slight improve- 
ment previously reported has been well sustained, but neither buyers 
nor sellers show much anxiety about the situation, and no great 
change seems likely in the near future. 

Quite contrary to the experience of past years, what 
has heretofore been considered as a dull season, is this 
year productive of a large amount of business, so that the-sales for 
the week will quite reach, if not exceed, 100,000 tons. In this figure 
is included a large variety of sales, embracing the Gogebic, Mar- 
quette and Menominee ranges. The total sales of Aurora now foot 
up 135,000 tons. Little Ashland has been sold, owing to the refusal 
of the owners to sell below the opening price, $5.25.. Norrie is 
showing up so much better than anticipated that an additional lot of 
30,000 tons (Bessemer grade) has been sold at $4.85. The sale is also 
reported at $4.25 of 10,000 tons of Day—a non-Bessemer Norrie. 
Among other sales may be reported a lot of Cary, a manganiferous 
ore, at $4.25, and a round lot of Beaufort at $3.40. The mining pros- 
pects continue uninterruptedly good, and there appears to be an 
increase rather than a falling off in the ore shipments to lower lake 
ports. There has been little change during the present season in 
charters, and not much of a change is anticipated until a month 
hence, when the demands of the grain trade will probably bring 
about a scarcity in bottoms and a corresponding advance in freight 
charges. Coke prices remain unchanged, and no adjustment has as 
yet been made as to Cleveland-bound coke freights. At this time 
the probable ore output for 188y is estimated at 6,000,000 tons. 
There is never much business expected by the iron 
trade during Fourth of July week, and this year has 
been no exception to the rule. Business has been light and no 
change of any kind is noted in quotations. In a general way, how- 
ever, the trade is fairly good and quotations, if low, are decidedly 
firm. A prime quality of soft foundry iron may be bought in this 
market at $16.50, four months, and this will indicate the basis of quo- 
tations for other grades. It is known that an order for 5,000 tons of 
this iron for eight months’ delivery has been refused at $16, and a 
1,500-ton order for strong mill iron has also been declined at $14. If 
this indicates anything, it serves to strengthen the belief that confi- 
dence in the market has been fairly established and that furnace-men, 
certain of improved prices in the future, have taken a resolute stand 
in the matter of price-cutting and hypothecating their iron. The 
demand for Bessemer iron is quite strong, owing to rail orders, as 
well as to the fast increasing demand in this and other Western 
markets for steel bars to take the place of iron bars. Charcoal iron 
is also moving along very actively, the price paid for first quality 
being in the neighborhood of $20. 


Iron Ore. 


Pig Iron. 


There is every indication of a 
prosperous fall season, and, barring accidents, a steady advance in 
pig iron quotations may be looked for. 
Bar iron is strong at $1.60, and if the mills continue 
to close down during July and August, as indications 
seem to warrant, the consumption of present stocks is apt to bring 
about an advance all along the line. Sheet iron is as scarce as ever, 
and since there is practically none in the market, no quotations can 
be obtained from mills. Building and structural shapes continue to 
sell well at the-combination price. 
An advance is noted on the price of old American 
rails, of which a 300-ton lot has been sold during the 
Car wheels are dull, varying in price from $17 to 


Merchant Iron. 


Scrap Iron. 


week at $22.50. 


$18. No. 1 scrap is worth $18.50, and No. 2 brings from $13 to $14. 
There are some signs of slackening up in the hitherto 
Hardware. 


unexcelled trade reported by wholesalers, but the de- 
mand is still fairly good and no abatement is reported by retailers in 
the volume of business. 
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AMERICAN ENTERPRISE IN CANADA. 


Mr. S. J. Ritchie, of Akron (more strictly, Tallmadge), Ohio, is 
probably the most widely known American in Canada. He is on 
intimate terms with the Dominion Government, controls large landed 
investments, and spends most of his time and energies within the 
borders of our next-door neighbor. It was he who opened up what 
is known as the Central Ontario, or Coe Hill, iron mining district, 
constructed docks at Weller’s Bay, and built the Central Ontario 
Railway to connect the two. He it was who discovered the Sudbury 
copper district and organized the Canadian Copper Company for the 
purpose of developing the same. It was Mr. Ritchie, we believe, 
who conducted the negotiations with the late lamented French cop- 
per syndicate, which for a time bade fair to result in the sale of the 
copper mines for several millions. It was he, also, who proposed the 
shrewd and enterprising scheme of bringing several Pullman train- 
loads of Canadian statesmen to the United States for the purpose of 
viewing our prosperity and opening the way for free trade between 
the two countries. And now we find his name coupled with a 
project whose boldness and originality bear the characteristic stamp 
of all of Mr. Ritchie’s enterprises. It is nothing less than (1) the 
construction of a railroad from Coe Hill to Sudbury; (2) the erection 
of an iron blast furnace with a capacity of 250 tons of pig iron per 
day, and (3) the construction of a copper-smelting plant with a 
capacity to treat from 1,0v0 to 1,500 tons of ore per day. The condi- 
tions on which Mr. Ritchie and his associates propose to go forward 
with these enterprises are: (1) the free admission of coke into Can- 
ada; (2) the free admission of such mining plant as is not made in 
Canada, and (3) a Canadian Government subsidy of about $1,000,000 
to the projected extension from Coe Hill to Sudbury of the Central 
Ontario Railroad. The Dominion Government, it is understood by 
the Canadian Manufacturer, have promised to make the required con- 
cessions with respect to the free admission of mining machinery and 
fuel, and it is confidently believed that a liberal subsidy will be 
granted the proposed railroad. Mr. Ritchie himself says of these 
various projects: 

The proposed furnace would have a daily capacity of 250 tons of pig iron, 
and would be so located that it could draw its supplies, not only from the 
mines upon the Central Ontario Railway, but also from any that might be had 
upon the Kingston & Pembroke road, the Napanee & Tamworth road and 
the Grand Trunk and Canadian Pacific lines. The actual daily cash outlay for 
running this furnace could not be less than $3,500, or more than a million 
annually, and represents an expenditure of about $9 per ton of ore to convert 
it into iron in Canada instead of about $2 to mine it and ship it out of the 
country to be smelted in the United States. The extension and equipment ot 
the road would require an outlay of between five and six millions of dollars. 

The members of the Canadian Copper Co. have also appealed to the Gov- 
ernment both in their own interest and in the interests of this railway and the 
proposed smelting furnace. They also asked that coke for smelting purposes 
be admitted free of duty, and also all the machinery used in the mining, 
smelting and refining the ores, which is not manufactured in Canada, and in 
return they propose to the Government that, if it will at once grant this, they 
will erect a furnace plant at Sudbury having a daily capacity of from ten 
to fifteen hundred tons of ore, and that they will also erect their own refining 
works at some large place in Canada, either Montreal, Toronto or Hamilton, 
whichever place will offer the company the greatest local inducements. The 
daily cash expenditure for mining, smelting and refining this amount of ore 
would be more than four times the amount necessary to run the iron smelting 
furnace upon the line of the railway. Every dollar of the capital used in the 
promotion of these enterprises would be obtained outside of Canada, and used 
in the development of a country, at least, where the mines are located, which 
can only be made available by the expenditure of very large sums of money, 
and it might not be out of place to say no man connected with any of the 
enterprises has, up to the present time, received one dollar in return, either 
for his labor or upon investment. 

The Copper Company proposes to at once extend its plant so as to have a 
capacity for treating ten or fifteen hundred tons of ore per day, and also to 
erect its own refining works, so that all the mattes produced by the smelters 
can be refined in Canada without being sent to England for treatment. At the 
lowest price charged at any place in England, the cost of mining and treating 
this quantity of such ores as are mined at Sudbury, would be much more than 
$20,000 per day. The cost, as I have before said, of running such an iron fur- 
nace as spoken of, would be at least $3,500 per day, and there would be still in 
addition whatever would come from the operation of, at least, three hundred 
and twenty-five miles of railway, outside of what it earned from supplying this 
one furnace. So much importance is attached to enterprises of this kind on 
this side of the line that the Canadian Copper Company were offered, if they 
would bring their ores to theUnited States to be smelted, the free use of large 
grounds and plant, and the free use of natural gas, both for smelting and 
refining purposes. They only ask from your Government that their fuel be 
free from taxation. As above stated, the cost of mining, treating and refining 
the amount of ore named at Sudbury, and the running of the iron furnace at 
the lowest prices which it can be had, done in the United States or in England, 
would be more than $25,000 per day. The whole of this sum would be 
expended in Canada, save the amount paid out for coke. 

We are prepared from personal observation to believe Mr. 








Ritchie’s statement that “no man connected with any of the enter- 
prises has up to the present time received one dollar in return, 
either for his labor or upon investment.’’ The Coe Hill iron ores, 
as it turned out, though otherwise excellent, contained too much 
sulphur to render them marketable in the United States without first 
being roasted, and exportations have therefore dropped to a mere 
nominal figure. It is understood, however, that roasting ovens have 
been erected, or are to be erected, at the mines, so that the objection 
above referred to will no doubt be removed. The copper interests 
are said to be promising, despite the presence of nickel in the ore, 
which, it is stated, can be successfully removed by a new electrical 
process, invented by Mr. Edison. Taken, therefore, as a whole, at 
first view, Mr. Ritchie’s latest move appears to be a sensible one in 
this respect, at least: that he proposes to wait no longer for more 
favorable commercial relations between the two countries, but to 
refine his crude material on Canadian soil, with Canadian labor, and 
for Canadian consumption. The Dominion Government has always 
been very liberal toward such projects, and, with Mr. Ritchie's large 
acquaintance and indomitable energy, the chances are in his favor of 
securing all the concessions he desires. The future progress of the 
enterprise will be watched with much interest. 





WHERE BASIC STEEL MAY BEST BE MADE. 


Mr. Jacob Reese, of Pittsburgh, inventer of the basic steel pro- 
cess of this country, writes to the Bulletin of the American Iron and 
Steel Association of the possibilities of the manufacture of this 
product in the United States. He says that the basic Bessemer pro- 
cess may be practiced to advantage at Pottstown, Harrisburg, and at 
Pine Grove, Pennsylvania; at Waynesboro, Green Forest, Roanoke 
and New River, Virginia; at Knoxville, Athens, Cleveland and Chat- 
tanooga, Tennessee; from Dalton to Rome, in Georgia, and from 
Rome to Birmingham, in Alabama; on Lake Champlain, New York; 
at Portsmouth and Moxahala, Ohio, and in many other places where 
metal containing from 2 to 3 per cent. of phosphorus can be made to 
advantage. Milwaukee, Wisconsin, is especially adapted to this pro- 
cess, there being a bed of iron ore 15 feet thick within fifty miles of 
the city, which contains 54 per cent. of iron and 1.53 per cent. of 
phosphorus. 

The basic open-hearth process may be practiced at all points in 
the United States where the acid open-hearth process is practiced. 
At Pittsburgh, Pa., Messrs. Carnegie, Phipps & Co. Limited are 
making all their purest and best plate steel by means of this process. 
The Pennsylvania Steel Company has also adopted this process. 

The basic duplex process may be practiced to advantage at Pitts- 
burgh, Harrisburg and in eastern Pennsylvania; at Richmond, 
Lynchburg, Low Moor, Milnes, Roanoke and Pulaski, in Virginia; 
from Knoxville to South Pittsburg, in Tennessee; and at all points 
where pig iron can be made to advantage, in Alabama and Georgia. 
It is especially adapted to make steel from the pig iron made at Bes- 
semer, Birmingham and Sheffield, Alabama. 

For the information of the uninitiated it may be well to explain 
that the basic Bessemer process is so called when a basic-lined Bes- 
semer converter is used; the basic open-hearth process is where the 
process is conducted in a basic-lined open hearth, and the basic 
duplex process consists in blowing the molten metal withan air-blast 
while held in an acid-lined converter. 

Mr. Reese adds this prediction: “It is my impression that the 
acid process has seen its largest development in this country, and 
that the future increase of steel production will be largely, if not 
entirely, due to the development of the basic process, because by its 
use a purer and better metal may be made. In my opinion, the 
greatest development of the basic process will be in Alabama, Vir- 
ginia, Tennessee, West Virginia, Kentucky, North Carolina and 
Georgia. I am also of the opinion that steel ship-building will be an 
important industry in the South within a few years, as all the mate- 
rial needed for the construction of steel-bottomed ships can be deliv 
ered to a ship-yard at Pensacola, Florida, cheaper than such material 
can be bought at any point on the Delaware river.” 





SOME SHIP-CANAL CONSIDERATIONS. 


Probably not one reader in fifty has seriously thought of the 
proposed Pittsburgh and Lake Erie Ship-Canal as a feasible or attain- 
able project, despite the lively agitation at the Pittsburgh end, and 
the recent legislation of the Pennsylvania General Assembly looking 
to asurvey of routes. There are several reasons, however, why 
Cleveland manufacturers and shippers should keep a vigilant eye on 
the enterprise, and, if called upon, render it such aid and encourage- 
ment as will “switch” its engineers in this direction. A glance at 
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the map will show that Cleveland is on a direct line between Pitts- 
burgh and Duluth, and there is no doubt that a water route could be 
chosen in these days of modern engineering that would render it not 
only practicable but highly desirable in many other ways to make 
Cleveland the great entrepot of the proposed canal. Should the 
survey diverge from the Ohio River at Beaver, Pa., the natural course 
of that stream would bring the canal toward Cleveland by way of 
New Castle, Youngstown and Warren, and several engineers have 
suggested this as the most practicable route. Pittsburgh is 745 feet 
above sea level, Beaver, Pa., 666 feet, and Lake Erie 573 feet. There 
is a 500-foot “‘divide’’ between Beaver and Cleveland that would 
have to be overcome, but the scheme presents no formidable engineer- 
ing difficulties—certainly nothing like those successfully overcome 
in the construction of the Central Pennsylvania Canal years ago— 
while the estimated cost, $2,281,000, is but a trifle greater than would 
be the cost of a railroad over the same route. We repeat, therefore, 
that the project is not so chimerical as might be supposed, and we 
advise the Cleveland Board of Trade and Board of Industry to be on 
the look-out for new developments inthe region of Pittsburgh and 
be ready to step in at the right time to invite the survey in this 
direction. 

Certainly there are ample reasons for building such a canal. 
The Pittsburgh river coal trade amounts to 110,000,000 bushels a 
year, and the handling of it gives occupation to an army four or five 
times as large as that with which General Taylor won the battle of 
Buena Vista. The trouble is not want of a market, but of a paying 
one; hence the desire to get to the lake regions, where there will be 
less competition. On the other hand, the transportation of Lake 
Superior iron ores from lower lake ports to the Mahoning and She- 
nango valleys and Pittsburgh isa large and growing industry of itself, 
not to speak of the large quantities of manufactured goods which pass 
between the two sections. Perhaps, the construction of a ship-canal 
might prove a ready solution of the freight discrimination problem 
which has for some time been a source of annoyance to our mer- 
chants and manufacturers. At any rate, the Governor of Pennsyl- 
vania will soon appoint his commission of engineers to survey routes, 
and then we will see what we will see. 





A LOOK AT THE OUTLOOK. 


The General Manager of the American Iron and Steel Associa- 
tion, who occupies a standpoint from which a wide range of vision 
is possible, says of the situation at the middle point of the calendar 
year: ‘ The first half of 1889 closes with an improved tone in gen- 
eral business as compared with the situation at the beginning of the 
year. In the domestic iron trade the feeling is certainly better than 
it has been at any time during the past six months. Prices are firmer, 
and in some lines slight advances have been established. Production 
is heavy in every line. Even our steel rail production was larger in 
the first half of 1889 than in either half of 1888. We look confidently 
for a fairly prosperous half year for our iron and steel manufacturers 
from July to December.” This tallies closely with reports that have 
of late appeared in our columns and confirms the impression of all 
conservative observers that the worst of the long period of dull- 
ness is over in our iron and steel markets. The advance for July 
and August in the prices of pig iron, made by the Thomas Iron 
Company, was but one of them any indications, which means more 
than at firstappears. The absence of disturbing influences, except in 
isolated cases; the increasing volume of transactions; the general 
feeling of restored confidence; the promising crops; the activity in 
railway operations; the recent reductions in freight rates on iron and 
steel, and the gradual advance in prices—all such facts tend to con- 
firm these prognostications, Benner or no Benner. 





THERE is a story going the rounds that FE. lL. Harper, the Fidel 
ity Bank wrecker, has, from his prison cell at Columbus, directed the 
operations of an iron company organized by his faithful wife, and 
has been making $350,000 a year out of the business. What is the 
name of the company? Where is it located? How could he dosuch 
a thing without the connivance of the prison officials ? 





THE Sunday rest movement is making progress, both in this 
country and in Great Britain. The latest acquisitions to the ranks of 
the reformers are the Chicago, Milwaukee & St. Paul, Chicago, Rock 
Island & Pacific, Wabash & Western, Wisconsin Central, and the 
Chicago & Eastern Illinois. At a meeting of railway firemen and 
brakemen at Bloomington, Ill., a few days since, it was resolved to 
ask of the general public to forego all travel and business on the 
Sabbath day that would affect the roads and prevent men who had 











served six days and nights from enjoying one day of rest with their 
families. We observe also that the city ticket offices of Chicago and 
Buffalo are now closed. In Great Britain a strong movement against 
Sunday labor is in progress in the Middlesburgh iron district, but 
with what result is not stated. 





UnITED STATES Consul EcksTrE1n, of Amsterdam, reports a 
growing desire in Holland for American machinery, such as steam 
pumps, hydraulic elevators, and the like. MHollanders -also take 
kindly to American sewing machines, pianos, school furniture, etc. 
Our agricultural machinery is well liked, but is considered too light 
for that country of heavy soil and heavy horses. 

THE Reading Railroad Company has bought in the Reading Iron 
Works, recently failed. It is not always good policy to buy a thing 
because it is cheap, nor does it look very well for a railroad to go into 
the iron business. 





SPEED OF SAWS. 


BY PROF. J. F. ELSOM. 
WRITTEN FOR THE IRON TRADE REVIEW. 

Judging from the noisy din and clatter heard at many mills, there is evi- 
dently a miscalculation in the adjustment of machinery somewhere, and a close 
examination will generally reveal the fact that the small saws are all running 
too fast. It has been aptly remarked that a saw running too fast is a very 
poor tool in any event. Better run slow than too fast. It has been noticed in 
many shops, eight and thirty-inch saws are often run on the same arbor with 
no arrangement for changing the speed with the saw. According to the best 
authorities, four thousand revolutions per minute is a fair speed for an eight- 
inch saw, but a twelve-inch saw is working very rapid at a third this rate. So 
when different sized saws are to be run on the same arbor, a couple of step- 
pulleys would be a desirable attachment. 

Of course, saws can be made to run at very high speed and still do good 
work in light wood, but high speed does not amount to muchin heavy, hard 
work. For high speed a saw should be well hammered near the center, thus 
making it appear dishing when not running, so when run at a high rate of 
speed the centrifugal force, which is enormous, will be counterbalanced by the 
tight rim. Sometimes a saw not hammered at the center, when running at a 
high speed, will stretch the rim and make the saw buckle, cutting a swath 
an inch wider than the set of the saw. 

In the use of a dish-hammered saw, the expansion of the outer edge brings 
the saw true and flat. Again, many saws are run with insufficient set. This 
will cause a saw to buckle, by the surface sides of the saw being brought in 
contact with the work, this friction causing much heat, which, of course, 
expands the outer portions of the saw. Some little time ago, a well-known 
sawyer and saw expert was called upon to trace out the trouble with a saw- 
mill; he went there and found them sawing wet, green cedar with a saw set 
for dry, seasoned pine. The saw was not large enough to reach through the 
cedar logs, and before one cut could be made, the saw would become hot from 
friction with the furred, ragged edges of the work. As a natural consequence, 
it began to cut a very wide serf, caused by the saw buckling. When the log 
was backed out, the saw rattled badly and seemed to be full of kinks. The 
expert found the saw completely spoiled, being bent and twisted all out of 
shape, and had to be rehammered before it was of any use. 

Many sawyers spoil their saws by not attending to the different speeds 
and calculating the various labor required to saw the different woods. When 
a saw begins to rattle do not shut down, but keep the mill running, with a 
narrow board pressed up against one side, until the saw becomes dished all 
one way instead of kinking. By this means it will soon stop rattling and 
then get cool and keep its shape. 

A saw should not fit tight on the arbor. If it does, any heating of the 
bearing will play the mischief with the work, as the saw receives it and suffers 
severe strains thereby. When the center of a saw is made to expand by heat- 
ing, itis really worse than the outer edge expanding. In the former case, 
there will not only be friction against the wood, but in nine cases out of ten 
the saw will burst instead of buckling. The results are much more disastrous 
both to life and property. 


A Large Pneumatic Tube. 

The Johnson Pneumatic Tube Co. has built near Marion, N. J., an experi- 
mental tube 30 in. in diameter and 1,000 feet long. It is made of No. 18 sheet 
steel, the sheets being 50in. long. The joints are lap seam, and the tube is 
strengthened with cast iron rings. The cars are spherical, weighing 750 lbs. 
each, and roll on a longitudinal steel rail 4 in. wide and 3¢ in. thick, fixed in 
the bottom of the tube. The spheres travel the 1,000 feet in about 13 seconds, 
equal to about 53 miles an hour, 30 lbs. vacuum being used. Light cars of 
papier mache or other material are proposed. 


OUR readers will be greatly interested in the Electric Series now running 
in Scribner's Magazine, The July installment is by Charles L. Buckingham, 
on “The Telegraph of To-day,” containing very rich illustrations showing 
the great Western Union operating room, the Commercial Cable offices, and 
many of the wonderful inventions of modern telegraphy. Mr. Buckingham 
explains with remarkable clearness and interest the duplex and quadruplex 
methods; the Wheatstone, chemical-automatic and stock telegraph instru- 
ments; deep-sea telegraphy, and the methods of finding breaks in cables; 
communication between ships at sea without a wire, and telegraphing from 
moving trains by induction. 
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THE IRON-MINING INDUSTRY OF NEW YORK. 


BY JOHN C. SMOCK 

The ten years, 1879 to 1888, inclusive, have been notable in the history of 
iron-making for the great rise during the latter part of 1879 and the earlier 
half of 1880; for the maximum of production in 1882; for the gradual decline 
and the reduced product through 1883, 1884 and nearly to the end of 1885; then, 
for the 1886 and 1887, and the 
of our iron furnaces during the last three years. 

The price of pig iron might be taken as an index to the condition of the 


recovery through extraordinary outputs 


iron-mining industry, and if represented graphically, they would show approxi- 
mately parallel curves. The mining industry cannot always respond quickly 
to arise in price and an increased demand for ore; nor can its production 
drop simultaneously with sudden falls in price of iron and of ore. Hence, the 
irregularities of the ore are not reflected in the other. 

The statistics of the iron mines collected by the United States census, for the 
The 


reports received from mine owners and managers, of the production for the 


year ending June 30, 1880, exhibit admirably their condition at that time. 


year 1888, furnish the basis for a comparison and supply data for some notes 
on the changes in the iron-mining industry in New York, which have taken 
place in this period of time. 

The iron ores of New York may be grouped in the following districts: 

I. The Highlands of the Hudson (magnetites). 

Il. The Lake Champlain and Adirondack Region (magnetites). 

III. St. Lawrence and Jefferson counties (red hematites). 

IV. Clinton and Wayne counties (fossil-ores of the Clinton Group). 

V. Dutchess and Columbia counties (limonites). 

VI. The Hudson River (carbonates). 

VII. 

The ores of the first and second districts, as enumerated, are almost exclu- 
those of the 
sixth are carbonates, as are also some of the ores associated with the limonites 
of the fifth group. 


Staten Island (limonites). 


sively magnetites; those of the third and fourth are hematites ; 


I. THE HIGHLANDS OF THE HUDSON. 

About forty productive mines have been opened in this mountainous belt 
of territory between New Jersey, at the southwest, and Connecticut, on the 
east. 
census year, the aggregate output for that year amounting to 184,859 tons. 


Twenty-six of them were in operation during the whole or a part of the 


During the decade the historic Greenwood mines have been abandoned ; the 
mines near Warwick also have ceased to be productive; the Todd and the 
Croft mines, north of Peekskill, the Theall and McCollum and the Brewsters 
mines, all in Putnam county, have been idle for several years. The Sterling 
Iron & Railway Co., the Forest of Dean Iron Ore Co, the Mahopac Iron Ore 
Co. and the Tilly Foster Iron Mines are the only companies now at work; and 
they are operating eight mines only, or less than one-third of the whole num- 
Work has stopped at the smaller 
Work at the Croton 
magnetic mines was resumed last Autumn to supply concentrates for an experi- 
mental direct-process plant. 

At the Tilly Foster mine the production was, until lately, subordinated te 
the great undertaking of removing the cap-rock and pillars preparatory to 
open pit work. 
non-Bessemer ores have resulted in the closing of all those mines whose cost 


ber producing during the census year. 
mines, and only two away from rail are in operation. 


Practically, the lower rates and the less active demand for 


of production is high, either because the vein is small or irregular, or because 
they are remote from rail transportation. 

The production of the Highlands belt in 1888, amounted to 115,000 tons, or 
only 63 per cent. of the output during the census year. 

II. THE LAKE CHAMPLAIN AND ADIRONDACK REGION. 

According to the tenth census, the iron ore mined in 1879-80, in Washing- 
At that time ten 
The Crown Point group, and the Port Henry mines 


ton, Essex and Clinton counties amounted to 742,865 tons. 
idle mines were reported. 
were then in active operation, Chateaugay had begun to produce largely, and 
in Clinton county there were several small mines, the ore of which was used 
by the forges then running. 

Chateaugay has had an era-of growing productiveness, and has yielded an 
aggregate of 1,500,000 tons of ore. The Port Heury mines have fluctuated in 
their output, falling from 395,000 tons in the census year, to 235,000 tons in 
1885, and then rising to 428,000 tons in 1887, and 418,000 tons in 1888. Their 
large deposits of rich ore enable the owners to work them at a low cost, and to 
compete with mines nearer the markets and more advantageously situated. 
The mines having smaller ore-bodies or distant from railway lines in this dis- 
trict cannot compete and all are closed. The Chateaugay, the Palmer Hill 
and the Arnold Hill mines are in operation in Clinton county. The Palmer 
Hill ores raised from the mines of the J. & J. Rogers Iron Co. supply the forges 
of that company. (The bloomary fires of the Chateaugay Ore & Iron Co. are 
the only ones active in Clinton couaty.) Their future, and that of the mines 
supplying them, is altogether unpromising. 

On the western side of the Adirondack region, the opening at Jayville 
has been made productive, and the railway has been constructed, during the 
year, to Little River, where a large deposit of lean ore has been exploited. 
There have been no further developments in iron ore beds elsewhere in either 
St. Lawrence or in Franklin counties. 
been idle nearly the whole decade. 


The mines in Washington county have 


The aggregate product of this district, according to reports received from 
the mining companies, was, in 1888, 812,000 tons, or greater by 70,000 tons than 
that of the census year. 

III, ST. LAWRENCE AND JEFFERSON COUNTIES, 

These ores occur in a narrow belt, bordering on the west the Laurentian 

formation of the Adirondacks. 


Geologically, they might be grouped as 





Read at the New York meeting of the American Institute of Mining Engineers. 
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Huronian. 
century ago, have been abandoned during the decade under review. 


The Shirtleff and the Tate and Polley, the latter famous half a 
The 
Keene was closed in 1887. Two new mines have been opened, viz: the Pike 
and the Clark. The rich and easily reducible ores of this range are liked by 
iron-masters, and in spite of the cost of transportation, find a market in the 
iron-making districts of eastern Pennsylvania and New York. They are often 
called the Antwerp ores, from the mines near Antwerp, in Jefferson county. 
In 1888, six mines produced 110,000 tons, as compared with 94,765 tons in the 
census year, equivalent to an increase of 16 per cent. 
“IV. CLINTON AND WAYNE COUNTIES. 

The hematites of this geological horizon (the Clinton group of the Silu- 
rian) are mined in the vicinity of Clinton, Oneida county, and Sterling and 
Ontario, in Wayne county. Ten years ago there wasa long line of openings 
across Oneida county, comprising twenty separate mines, from which the 
aggregate amount of ore taken was 85,442 tons. During the decade under 
review, they have all ceased to be productive, excepting the mines near Clin- 
ton, which supply the Franklin Iron Works and the Kirkland Furnace. 
mines only in Ontario are in operation, and one in Sterling. The Wayne county 


Two 


mines send their output to Charlotte, Elmira and Syracuse. Although the ore is 
rich and the open-working is in places done at comparatively low cost, the 
market for the ore is local. 
Franklin Iron Works helps to keep the total output of the Clinton ore very 


The large amount of ore mined at Clinton for the 
nearly as large as it was in the year of the census. The total reported and 
estimated production, in 1888, was 75,000 tons. 

V. DUTCHESS AND COLUMBIA COUNTIES. 

The brown hematites in this part of the State occur in two well-defined 
ranges: one, the Fishkill and Clove belt, and the other being that of the 
valley through which the N. Y. & Harlem R. R. runs. 
twenty-five separate mines, of which eighteen were in operation in the last 


In the two ranges are 
census year. On account of the increasing cost of working, one after another 
has been abandoned, until at the end of the year only the Fishkill, Beekman, 
The total production of the 
The 
decrease in output is greater than in any other part of the State, nor is the 
outlook for the future bright. 
VI. THE HUDSON RIVER. 

The history of the Burden carbonate mines may be said to belong to the 

It was not until 1883 that the Hudson River Ore & Iron 


Clove Spring and Weed were in operation. 
district has fallen from 144,878, in the census year, to 43,000 tons, in 1888. 


decade under review. 
Co. began to put ore on the market. The production reached 90,000 tons the 
next year (1884); then declined to 55,00 tons in 1885; and again reached a max- 
when the output was 142,000 tons. The total product up to 1889 
Although not as rich as the ores of the other districts of the 


imum in 1887, 
was 350,000 tons. 
State, the geographica! position, practically on tide-water, and the rail con- 
nections with the furnaces of the Hudson river and of eastern Pennsylvania 
give to this carbonate ore advantages compensating for its lower yield in iron. 
VII. STATEN ISLAND. 

No mines on Staten Island are in operation. The irregularity of the lime- 
stone deposits, the leanness of the ore generally, and the necessary cartage to 
boats or railways, are against steady working, and their final abandonment is 
threatened. 
The total product of the iron mines of the State in 1SSS8 was 1,207,000 tons. 


The census reported their total production at 9,315 tons. 


According to the ninth census, New York produced 14 per cent. of the iron 
ore mined in the country; ten years later the State produced 1,262,127 tons, or 
15.4 per cent., and ranked third in the list of States. 
of all the iron mines in the country, as estimated by James M. Swank, general 


In 1886, the production 


manager of the American Iron & Steel Association, was 10,000,000 tons. In 
1887, according to the same authority, it amounted to 11,300,0co0 tons. New 
York mines produced in the former year about 900,000 tons, and 1,100,000 nearly 
in the latter year, or 10 per cent. of the whole. In 1888, the same average pro- 
portion was maintained, but the rank changed to fourth, falling behind Mich 

igan, Pennsylvania and Wisconsin. 

The fluctuations in the totals for the State during the decade have not 
been so great as might be inferred from the sharp fluctuation in the prices of 
pig iron; and the steadiness in the figure for 1886, 1887 and 1888 is remarkable 
proof of the enduring capacity of the mines of the State. The variation from 
year to year is not as great as itis in the magnetic iron ore districts of New 
Jersey. 

Another notable fact brought out in this comparison is the diminished 
number of mines producing these totals. At the commencement of the decade 


there were about 100 mines at work; last year only 50 were producing ore. 


A New Industrial Center. 

English iron and steel makers have formed a large syndicate with abundant 
means, and, as announced, will construct new steel and iron works, to include 
four furnaces, steel rail mill, rolling mill, ete., at a new town at Cumberland 
Gap, near the line between Kentucky and Tennessee, to be called Middleboro. 
Ky. ‘For over a year the work of buying mineral lands, preparing for rail 
road connections, etc., has been vigorously but quietly pushed by the American 
Association (Limited), which is the name of the parent company. Over $4,000, 
ooo in cash have already been paid out, and upward of 60,000 acres of mineral! 
land purchased, and over $7,000,000 more have been pledged for the new enter 
prises. ‘In addition to the contracts for the four furnaces, steel works and rollins 
mill, pipe works, etc., to cost in the aggregate $3,000,000, there will be a $750,00 
hotel and sanitarium, in which many of the leading physicians of Europe and 
this country are interested, three hotels to cost $200,000, four coal mines, repre 
senting $500,000, and a $500,000 tannery. Other enterprises, including electri: 
light and gas works, saw mills, brick yards, railroad shops, etc., have been 
arranged, and the total investments already secured aggregate $10,000,000 i1 
cash.” 


SWEDEN has a machine that makes 1,000,000 boxes of matches daily. 
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New Enterprises :— 

The Smith Manufacturing Co. has been incorporated at Sidney, O.; capital 
$50,000. 

Eutawville Railroad Co. have secured a sight for a machine shop at Sum- 
ter, S.C. 

The Monongahela Furnace Co. have decided to build two 20x8o-foot fur- 
naces at McKeesport, Pa. 

The East & West Railroad Co. (office, Cross Plains, Ala.) have secured a 
site for their machine shops at Cartersville, Ga. A roundhouse also will be 
built. The cost is stated to be $20,000, 

Gordon, Stroebel & Laureau, Limited, of Philadelphia, Pa., have closed a 
contract for a 12x60 furnace plant to be erected at Jefferson, Tex., by Chicago 
parties. The work will be completed in about six months. 

The Rau Zephyr Stove Co., of Chicago, Ill., capital $1,000,000, has been 
incorporated to manufacture stoves, ovens and patented articles. Incorpora- 
tors, John Rau, Samuel Laughlin, KE. M. Kechbiel and Joseph Wright. 

The Middlesborough (Ky.) Iron & Steel Co., with capital of $3,000,000, con- 
template building four large iron furnaces, large steel plant, rail mill, rolling 
mill, finishing works, etc., also bridge works, pipe foundry, nail mill, wire 
works, etc. 

The Rheinhardt Manufacturing Co. was lately incorporated at New York, 
for the purpose of making a “rapid money changer” and electrical and labor- 
saving machines. Its trustees are James H. Rheinhardt, Henry L. Tarbox 
and P. Van Alstyne. 

The Youngstown Bridge Co., Youngstown, O., are making rapid progress 
in the erection of theirimmense plant. Theircapital stock is $100,000, paid up. 
The main building will be 75x300, with a wing 6ox105, and the other buildings 
will cover a large space. The company is now ready to make contracts, and 
the works will be in full operation inside 60 days. 

The Berlin Iron Bridge Co., of East Berlin, tonn., has received the contract 
for a new foundry building for the Wilcox Crittenden Co., of Middletown, 
Conn., to be made entirely of iron. It is also building a new iron building for 
the Holmes, Booth & Hayden Co., of Waterbury, Conn., and a new iron casting 
house for the Shelby Iron Works, at Shelby, Ala. 

The Nellis Manufacturing Co., of Allegheny City, Pa., manufacturers of 
spiral car spring and ornamental fencing, purchased from the Freeport 
Improvement Association, last week, all the property of the old Model Refining 
Works, at Butler Junction, for $4,000. The company expect to remove their 
plant to Freeport and build large works, giving employment to a large num- 
ber of men when in operation. 

The Chattanooga Mining & Manufacturing Co., composed of Chattanooga, 
Boston and Lynn (Mass.) capitalists, have purchased 2,000 acres of manganese 
and brown hematite ore land adjacent to Tunnel Hill, Ga., 26 miles from 
Chattanooga, and have commenced mining the manganese. It is reported 
that the company will build a railroad to the mines, a 1oo-ton blast furnace 
and works for manufacturing spiegeleisen. 

Recent Illinois incorporations: Tollings Bicentric Pump Co., Chicago; 
to manufacture; capital $300,000; incorporators, E. H. Collins, William Purdon, 
T. Lawson.-—Standard Fuel & Burner Co., Chicago; capital $30,000; to manu- 
facture liquid fuel and burning devices; incorporators, Isaac E. Blake, C. E, 
Davis, C. S. Button.—American Polishing Machine Co., Chicago; capital. 
$30,000; to manufacture machinery for polishing all solid substances; incor- 
porators, Percy L. Shuman, J. H. Defrees and A. M. Holton. 

We learn from Mr. David Round, the chain manufacturer, of Newburgh 
and Findlay, O., who has recently arrived home from a trip to England, that 
while on the other side of the water, he had a conversation with members of 
the iron and steel syndicate, and from the Secretary he learned they intended 
to erect large steel and iron mills in America, and with that end in view, some 
of the members will visit America next summer. Newburgh, O., he says, is 
one of the places this syndicate intends visiting.—[South Cleveland (O.) Advo- 


cate. 


a 
Enlargements, Additions, etc.:— 

Plans have been prepared for the enlargement of the machine shops of 
the New Orleans & Northeastern Railroad Co., at Meridian, Miss. 

The McKeesport (Pa.) National Tube Works Co. has purchased a site on 
which they will erect a large brick store room for mill supplies, which will 
cost about $30,000, 

The Springfield Machine Tool Co., of Springfield, O., have purchased the 
plant of the Hanika Iron Fence Co., of that city, and are arranging to operate 
it on an enlarged scale. 

The Carbon Iron Co., of Pittsburgh, Pa., have within the last two weeks 
completed the erection of two new heating-furnaces with 28-foot beds, thereby 
almost doubling their capacity. 

The Howard Iron Works, of Buffalo, N. Y., it is reported, are negotiating 
for the purchase of Nicol, Burr & Co.'s plant, at Peoria, Ill., and, should they 
purchase, it will be enlarged considerably. 

The mammoth ship-building industry of I. W. Wheeler & Co., of West 
say City, is, as is well known, to be extended into the building of steel ships 
as well as wooden craft. The first work on the new plant was commenced last 
week. The building will be 44x200 feet, and two stories high. The new 
concern will be located on the old Keystone mill site adjacent to the present 
yards, 

The Wayne Works, of Richmond, Ind., have recently been reorganized 
under the name of the Creamer & Scott Co., of which Thomas Creamer is 
president, and Thomas D, Scott, secretary and treasurer, with a paid-up capi 
tal stock of $50,000. The company have removed their plant from Richmond 
to Indianapolis, where they have complete facilities for the manufacture of 
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their specialties, namely, road-carts, stick-wagons, piano-box buggies, etc. 
The new works are located on the corner of Eighth street and Lake Erie & 
Western Railroad. 

P.actically a new tube works is to be built of the old plant by the Paige 
Tube Co. Thirty-five men are now at work tearing down the lap weld furnaces 
and gas producers, which are to be rebuilt on a different plan. What with the 
extensive building additions and purchase of new and heavier machinery, it 
is estimated that $40,000 will be expended by the present management before 
a pipe is drawn. When ready for business the new mill is to be a model 
works in every respect. It will be operated night and day, and will distribute 
from seven to ten thousand dollars in wages, every two weeks.—[Warren (O.) 
Chronicle. 

Burnham, Parry, Williams & Co., of the Baldwin Locomotive Works, 
Philadelphia, Pa., are about to add still further to their already extensive 
plant by the erection at Fifteenth and Spring Garden streets, Philadelphia, of 
two large buildings for the more convenient prosecution of their business. 
One of the buildings will be six stories high, with a front on Spring Garden 
street of 80 feet and depth of 80 feet. This is called the pattern-storage build- 
ing. Connected with this, on Fifteenth street, and running south 138 feet, 
with a width of 34 feet, is to be a one-story sand and oil house. Both build- 
ings will contain vaults and cellars, the roofs of which are to be covered with 
asphalt paving blocks, and the floors concrete. All the inside doors are to be 
made fire-proof. The cost is about $75,000. 


Fires and Accidents :— 

The Narrow-Gauge Railroad shops at Osceola, Ia., have been burned, 
together with several locomotives. The loss will exceed $40,000. 

The works of the Superior Machine Co., at New Carlisle, O., were destroyed 
by fire on the 16th ult. The building was a one and two-story brick structure, 
and is virtually ruined, together with the machinery, including the engine and 
boiler. The detached frame buildings belonging to the company, including 
the warehouse, containing about 500 completed iron force-pumps, were saved. 
The total loss will foot up about $18,000 to $20,000, Insurance to the amount 
of $11,350 is carried upon the property destroyed. 


Generai Industrial Notes :— - 

Manning, Bowman & Co., Meriden, Conn., manufacturers of granite iron 
ware, will soon begin the erection ofa new factory 200 feet long, giving an 
entire frontage of 750 feet. 

The Laidlaw & Dunn Co., of Cincinnati, O., have sold two of their one- 
million gallon “Standard Duplex” steam pumps to the Georgetown (Ky.) 
water-works. They are now filling orders for six of this capacity. 

The firm of S. Robbins & Son, owning the Philadelphia rolling mill and 
blast furnace, at Kensington, in Philadelphia, made an assignment for the 
benefit of its creditors to Edward H. Wilson. The liabilities are estimated at 
$100,000; assets at $47,000. 

The entire plant of the Reading Iron Works, which failed four months ago 
for over $1,000,000, was disposed of Monday. The property, which includes 
furnaces, rolling mills, tube mills, pipe mills, foundry, forge, etc., beside valu- 
able tracts of land, was sold to Wm. P. Bard, of Reading, for $150,500, subject 
to a mortgage of $600,000. Mr. Bard purchased it for the Philadelphia & 
Reading Railroad Co., and the works will resume operations at an early day. 

A Reading (Pa.) dispatch states that, commencing July 1, a number of the 
rolling mill firmsin the Schuylkill Valley advanced the wages of puddlers 
from $3 to $3.25 per ton. Among these firms are Potts Bros. and the Glasgow 
Iron Works, at Pottstown, and firms at Lebanon, Pottsville and other places. 
Three dollars was the lowest figure at which puddlers have worked since 1873, 
and this advance in wages is due to the better tone prevailing in the iron 
market. 

The Haywards Electric Light Co., at Haywards, Cal., has heretofore used 
an Il in. by 16 in. Atlas Automatic Engine, to furnish 22-2,000 C. P. are lights 
and go-16 C. P. incandescent lamps, on a coal consumption of 1,850 Ibs. of 
“Seattle Nut” per six hours run. A 10 and 18 by 1o Westinghouse Compound 
Engine has just been substituted which does the same work on an average 
coal consumption of 1,000 Ihs, all the conditions being the same. As coal costs 
money in California this saving of nearly one-half is appreciated. 

The Gautier Steel Department of the Cambria Iron Co., as is pretty well 
known throughout the trade, lost their entire plant in the recent flood at 
Johnstown, which also washed away everything in their mechanical engineer’s 
office. They therefore request that builders of machinery of all kinds in their 
line furnish them with their latest catalogues. They will be glad to have these 
catalogues at once, as they are desirous of using them in rebuilding their 
works. Address the company at Johnstown, Pa., using the full title as above. 


Or the highest importance and interest are the chapters of the Lincoln 
life in the July Cenfury. Thecircumstances attending Lincoln’s renomination 
are here set forth in the most authoritative manner, and other chapters deal 
with the Wade-Davis Manifesto and Horace Greeley’s Peace Mission. A thrill- 
ing episode is described in Kennan’s Siberian paper for the same month. The 
title is “ The Free Command at the Mines of Kara,” and a description is given 
of Kennan’s night visit to the political exiles at the cottage of Miss Armfeldt. 
An extremely timely contribution is Mr. Charles Barnard’s long and profusely 
illustrated article on “Inland Navigation of the United States,” with a brief 
accompanying paper by Mrs. van Rensselaer on the “Advance in Steamboat 
Decoration.” Mr. Barnard surveys the whole subject, West and Kast, his 
account culminating in the new Sound steamer, the Puritan, the largest ever 
built of its class. 


THE sixty-fourth annual report of the Steam Engine Makers’ Society, of 
Manchester, Eng., shows that the average term of life of members of the craft 
has increased from 414 to 51 years. 
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RECENT IMPROVEMENTS IN ELEVATORS. 





A Powerful Hydraulic Elevator. 

We illustrate herewith a powerful hydraulic elevator recently erected by 
the Cleveland Elevator Co., at the power station on Penn avenue, for the Citizens 
Traction Co., Pittsburgh. 

The elevator is an exceptionally powerful one, having the capacity to lift 
50 tons; it is located in the tension-room at the rear of the power house, and 
is used for lowering cables on the reel a distance of 35 feet—that is, from the 
eminence back of the power house, where the new cables are received, to the 
floor where they are stored to be ready for use when the old cables need 
replacing. 

The hydraulic cylinder of the elevator is 30 inches in diameter, and is 
embedded in concrete. The piston is 27% inches in diameter. The water 
pressure is supplied by a duplex pump, 175 pounds to the square inch being 
necessary to raise 50 tons. 

The platform is constructed of steel I beams secured to a strong entabla- 
ture of cast iron held in place by six bolts running the entire depth of the 
piston. 

A set of cables were recently successfully lowered and the machine tested 
to the complete satisfaction of the engineer of the road, Mr. George Rice. 

The cables are all of steel 114 inches in diameter, and weigh respectively, 
wire rope for the various routes: Penn avenue, East, 79,250 pounds; Penn 
avenue, West, 72,750 pounds; Penn avenue and Butler street, 39,375 pounds. 

The Cleveland Elevator Co. have the honor of having erected one of the 
largest freight elevators in the country, and are to be congratulated for doing 
it so successfully. 





New Steam-Power Elevator for Factory Use. 

The N. Haughton Foundry & Machine Co., Toledo, O., have been manu- 
facturing elevators in their general business for the past ten years, but have 
just recently secured the services of Mr. H. G. Richards, an elevator man of 
long experience, and are now making the elevator business a specialty. 
They are building elevators for both freight and passenger service, steam, 
hand or hydraulic power, but make a specialty of their new design steam- 
power elevator for factory use. This elevator is Mr. Richards’ latest design 
and combines the best features of the leading elevators, besides having many 
new attachments and features seen in no other elevator, and they claim to 
build the best steam-power freight elevator built in thecountry. Among their 
many claims for excellence may be noted the following: First, the general 
design of the winding-reel, all machinery of winding-reel is bolted to a heavy 
cast iron frame, which is planed perfectly smooth and true and makes a self- 
contained machine, being sent all in one piece ready to put up. Other ele- 
vators are made in separate pieces, and are bolted to their position in the 
building. All bearings on winding-reel are made of the best phosphor-bronze, 
and the worm-screw and all shafts are of the best machinery steel. Their 
second point is their new design belt-shifter and brake, which works auto- 
matically and prevents any accidents from that source. The design of this 
shifter is simple, and does away with much unnecessary machinery. Their 
third point is the safety-catch they use to prevent falling of platform in case 
cables should break or slip. This catch is placed under the platform, out of 
the way, and not on cross-head, as in mostelevators. Itis operated by weights 
and isconstant. Other manufacturers use springs, the life to which is claimed 
to be limited. This company use in the manufacture of these elevators 
nothing but the best of material, and employ none but skilled labor. They are 
at present very busy filling elevator orders for this part of the country, but are 
desirous of extending their trade, and solicit inquiries from any part of the 
United States or Canada. They have their elevators running in a great many 
factories in mills, and all give excellent satisfaction. 





LOCATION OF MAN-HOLES AND STEAM-NOZZLES. 
THE LOCOMOTIVE. 

A boiler recently came to our notice, in which the man-hole and steam- 
nozzle were both placed upon the middle sheet, as indicated in the engraving. 
The more usual way of arranging these openings is to place the man-hole in 
the middle of this sheet, and the steam-nozzle somewhere on one of the others. 

The objection to placing both openings on the same sheet will be apparent 
upon a little reflection. When arranged as they are in the cut, fully 37 per 
cent. of the sheet is cut away; and though the castings riveted to the shell are 
supposed to possess sufficient rigidity to make up for this loss of section in the 
plate, yet the strains resulting from such a disposition of the openings are not 
easily calculated, and it is evident that the failure of one or two rivets, either 
from imperfect workmanship or from undue stress, would alter the disposition 
of these strains materially. It is more usual also, to have the length of the 
man-hole extend across the boiler, instead of longitudinally as shown in the 
cut. This gives us a greater area of plate along the line where it is most 
needed, and, moreover, it cuts away less of the grain of the metal. It is also 
harder to get into a boiler whose man-hole is placed as in the cut, and we 
cannot see that sucha construction is any cheaper or easier. 

The boiler in question exploded with disastrous effect; and though the 
explosion was due to other causes than the arrangement of the openings in 
the shell, yet it is significant that the primary rupture wasin this middle sheet, 
and directly on the line of centers of the holes. The point that we wish to 
make is this: that although the explosion was abundantly explained by 
external causes, it is probable that a different arrangement of the openings 
would have allowed the boiler to hold together for atime longer, and perhaps 
until an attendant noticed the state of things under which it was working, 
and remedied them. That the fracture along the center line of these openings 
was the initial one, was shown by the reduction of plate there. It would be 








natural to expect that the first rupture would occur at the weakest spot, and 
that before the metal at that spot broke, it would gradually stretch out and be 
reduced in thickness. Such was the actual fact; for the average thickness of 
the plate, measured with a micrometer, was 0.315 inch, but at the point where 
the man-hole is nearest the girth seam, the thickness was only 0.29inch. As 
soon as the first fracture was developed, the stress that that part of the shell 
had previously withstood was suddenly transferred to other portions, and the 
result was that the succeeding fractures took place so quickly that the plates 
were literally svapped apart, and there was no time for the drawing out of 
the metal to take place, and therefore no reduction in thickness is observable 
along them. 

Man-holes and steam-nozzle openings may, of course, be punched out 
either by hand or by machine. Ifthe work is done by hand the holes can be 
cut at any part of the plate that is desired; but if it is done by machine, they 
must be located near the edge, since the arms of the machine punches have 
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not sufficient reach to cut very far in towards the center of the plate. 
The expense of cntting them out by hand is somewhat greater than when it is 
done by machine, and this seems to be the only reason why the man-holes are 
sometimes located near the edge of the sheet, as shown in the cut, instead of 
in the middle of the sheet where it belongs. 





Purloining Pig Iron. 

The stealing of pig iron in a small way seems to be a pretty thoroughly 
established occupation with some of the river ‘rats’ and “ pirates.” Several 
attempts have been made from time to time by the local trade to break up the 
practice, but without permanent result. As soon as the danger of arrest and 
prosecution ceased to be imminent, the peculations were resumed. One case 
against a negro was thrown out of court because the furnace agent could not 
swear positively to the identification of the iron, though the circumstantial 
evidence of guilt was overwhelming. Another case against this form of 
thievery is before the courts this week, and, fortunately, the prospects are 
favorable to conviction on adequate grounds. The methods of abstracting the 
iron from the pile are varied from the reckless and commonplace, to the 
ingenious and highly artful. The wholesale purloiner boldly loads up a 
wagon, but the petty, persistent thief resorts to the subtle and involved. 
Negro women have been detected carrying off iron in their aprons, and small 
children have been seen putting the “pig ina poke” specially made for the 
purpose. Another plan is to slyly roll the iron into the river, and recover it at 
night or upon a favorable opportunity with a skiff. These thefts, of course, 
would not continue if there were no demand for the stolen iron. Unfortu- 
nately, there happens to be a market and a hiding-place for the material 
among some of the dealers in promiscuous second-hand goods. If only one or 
two convictions among these, of persons who are known almost positively to 
be receivers of stolen metal, could be secured, the whole business would doubt- 
less come toanend. The result would be not only a considerable saving in 
iron, as may be inferred from the fact that as much as six tons has but recently 
been lost from a single barge—but the expenses of private watchmen would be 
virtually saved also, by not being incurred.—{Age of Steel. 





A German Detense of Trusts. 

The “conventions” or combinations of producers which, for some years 
past, have been a prominent feature in the industrial life of Germany have 
found a theoretical defender in Professor Brentano, who is, presumably, the 
well known writer of the same name on Guilds and Trades Unions. Dr. Bren- 
tano contends that ever since the sixteenth century production and trade have 
been greatly in want of some controlling authority. Individualism and 
laisser faire are, he holds, wrong and mischievons. They lead, he thinks, 
when unregulated, to over-production and excessive competition, and the 
German “ rings” afford a suitable foundation for the establishment of inter- 
national arrangements for regulating production and prices ail over the world. 
In his work on the history of the Guilds, published in 1870, Dr. Brentano 
showed that the English associations called by this name were not insular 
institutions, but formed a part of the social system of the Middle Ages. Some 
such method of industrial organization as that of the guilds, adapted to modern 
methods, he evidently advocates now. Certainly, however, there is no 
country in which combinations of producers are looked upon with less favor 
than they are in England, and in spite of the recent introduction of “trusts,” 
there is no prospect of their becoming popular. Dr. Brentano appears to have 
been struck with the success which has attended several German industries, 
those of iron and steel and cotton spinning, for example, under the system of 
combination. But the system is still under trial, and it is by no means certain 
that it may not break down before long even in Germany.—{London Iron & 
Steel Trades Journal. 
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IMPROVED NEWMAN PLANER. 


Automatic emery grinding machines are generally used for grinding 
edges, a comparatively easy task. The Newman emery planer is probably the 
only machine capable of grinding flat surfaces rapidly. In this machine the 
emery revolves at a surface speed of about 5,500 feet per nrinute, while it has 
a to-and-fro or traverse motion across the work, which latter is at the same 
time fed under it by the usual devices of a planer bed. The result of this 
compound is that the emery wheel cuts with great freedom and rapidity. On 
a very extreme trial it is said to have taken a cut { of an inch deep; and, also 
as an extreme of work, it has been made to take a cut ;; inch deep over a 
surface of 100 square inches in 6 minutes and 9 seconds. The ordinary cut is 
#{ to J, inch. These machines can be used on any flat surface, and are espe- 
cially valuable for grinding chilled dies, such as are used for nuts, ete. 

Our cut illustrates the latest form of this machine. The old form was a 
frame of several parts bolted together, and standing on legs. The traverse 
motion was obtained by attaching the emery wheel spindle to a frame which 
moved on planed ways. The newer form here shown has the frame in one 
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solid casting. It stands much lower than the old one did, has a much wider 
base, and so stands much more solidly. This solidity is increased by getting 
rid of the heavy carriage which formerly carried the emery wheel spindle, 
and making the latter slide through its journals. Other of the working parts 
are also much simplified. The result of all these changes is to give a much 
more substantial, steady and durable machine, while a material reduction in 
price is also effected. The sole manufacturers of this machine are The Tanite 
Co., of Stroudsburg, Monroe county, Pa. 





Renting Out Gas Engines. 

The idea suggests itself to Progressive Age that gas companies and 
builders of gas engines might unite on some practicable plan for renting out 
gas engines that would enormously increase the consumption of gas and the 
use of this kind of power. We are told that electric motors are put out in 
this way, and presume it leads to the introduction of a great many of these 
machines that would not be used if they had to be bought outright. And no 
doubt a large proportion of those so rented out are eventually bought by 
those who have rented them, after actual use has demonstrated their utility. 
The same result would undoubtedly follow the renting out of gas engines, 
and the fact that one was used with pronounced success in a locality would 
lead to the introduction of others, some of them by direct purchase, and 
others on rental. The latter would lead many desiring but temporary power, 
say for two, four, six, or even twelve months, to rent a gas engine, and so 
become, for the time being, large consumers of gas. And it is more than 
likely that a large percentage of these would become permanent users and 
eventually buy the engine used. The plan of renting out gas stoves, and in 
some cases of giving them free use of the stoves, in order to accomplish the 
sale of gas, has proved very profitable to most, if not all, of the companies 
that have gone into it, by creating a large increase in the consumption of gas, 
and this mainly during daylight hours, when the product of the works is not 
required for lighting purposes. The demand for running gas engines would 
be mainly during the daytime, and, in fact, largely between the hours when 
gas stoves were being run for ordinary cooking purposes; hence, the works 
could meet this demand with equal convenience. It would seem, therefore, 
that investigation into the practicability of some arrangement of the sort 
outlined might be worth while.—[Progressive Age. 





‘‘ Limited ’’ Corporations. 

It has become somewhat common now-a-days to see the word “ limited,” in 
parenthesis, after the titles of corporations, and it is safe to say that people 
generally do not understand the significance of the term, though, of course, 
business men do. An explanation of it may, therefore, be of general interest. 
The old principle of corporations, created by legislative act, was that the 





entire property of every stockholder was liable for the whole of the company, 
as the whole property of every member of a general partnership is still liable 
for the debts of the firm. This system made every shareholder responsible 
for bad management, of which he might not be guilty, and deterred wealthy 
men from becoming interested in the shares of corporations. To remove this 
objection the principle of limited responsibility was introduced, and in order 
to notifiy the public that only the separate property of the corporation was 
liable for the debts of the corporation, the English law requires that the word 
“ limited” shall be used in every case by the company in connection with its 
title. Most American corporations are constituted on the principle of limited 
liability, and but few, if any, of the States enjoin the companies formed under 
their laws to append the word “ limited” to their corporate titles. The matter 
is so generally understood in this country by business men, however, that it is 
not deemed necessary, though many companies do it of their own accord. 
The most noteworthy exception to the general rule is the case of the national 
bank, but even in this instance liability is limited to an amount equal to the 
par value of the shares held. That is, if the national bank fails, each stock- 
holder may not only loose what he has invested, but $100 more for each share 
of the stock he holds, if so much is necessary to pay the debts of the bank. 
Until within a few years all the Scottish banks were organized with unlimited 
liability, and when, some eight or ten years ago, a Glasgow bank failed disas- 
trously, there were cases of men who only owned a share or two, valued before 
the failure at not much more than $100, who were assessed thousands of pounds 
sterling to meet the debts of the bank. Since that time the Scottish banks 
have been allowed to reorganize on a limited liability basis.—[Ex. 





Ot Interest to Wire-Makers. 

United States Judge Howell E. Jackson, of Nashville, Tenn., issued an 
order on July 1,0n the motion of Henry Roberts and others, to enjoin the 
American Wire Co., of Cleveland, from using a patented floor, owned by the 
plaintiffs. The order, which reached the United States Clerk’s office in Cleve- 
land, July 5, states that an injunction is ordered within ten days from the date 
of the order unless the defendant gives a bond of $20,000 conditional for the 
payment of any judgment that may beentered against them. It is alsoordered 
that the American Wire Co. file a statement with the United States Clerk 
within the time specified, setting forth the number of tons of wire rods made 
since November 6, 1888, when the patent was issued to Messrs. Roberts and 
others. This statement is to be made at the end of each month until the final 
settlement of the case. This action is of great mterest to wire mill owners, 
and it is said various other persons will be affected by the decision. It is 
expected that a hot fight will be made by the mill owners at the final trial of 
the case. 

The attorney for the American Wire Co. has this to say in regard to the 
bond which Judge Jackson ordered them to give: “ The patentees sought to 
compel us to pay a fabulous license fee for using a thing which for years had 
been in use, but which had been patented. We had to appear at Nashville, at 
very short notice, and could not get together all our testimony. His Honor 
decided: first, the case was not one for a preliminary injunction; second, con- 
tention narrowed down to a doubt as to the validity of the patent; third, a 
bond could in no wise injure us. We are as financially responsible, without, 
as with a bond of $20,000. The intent of patentees to get from us a 
heavy license fee, rather than to be enjoined from working, was signally 
defeated; and the decision was a victory for the American Wire Co.” 


On His Feet Again. 

Readers of the IRON TRADE REVIEW will be pleased to learn from a recent 
issue of the Avening News, Detroit, Mich.,that E. T. Barnum has succeeded 
in overcoming adverse circumstances and re establishing his business in the 
face of exceptional difficulties. After referring to the misfortunes which over- 
took his company and the fire which destroyed his factory, leaving him with- 
out resources, it continues: “ All this is widely known, but it is not known 
that Barnum, undismayed bo the disaster and with resolute persistency, began 
life again in the old line on no cash capital, but with a wide acquaintance 
among dealers, men who knew his business worth and sterling qualities. 
Single-handed he sat down and wrote a circular, which was addressed to his 
old correspondents and customers, stating the facts in the case, the principal 
one being that he was flat on his business back, but still alive, and would be 
glad to have orders placed in his hands for filling, to which he would give his 
personal attention. In response, he received a liberal share of orders, and in 
a short time business warranted the addition of more help. Gradually Barnum 
got hold of his old men who were thrown out of employment by the fire, and 
set them to work upon time orders in back rooms and niches provided for 
their accommodation. Then a new factory was erected, where he concentrated 
his men and entered vigorously into the manufacture of his special lines. 
Here he finally established his trade and pushed it with such vigor as to be 
able to offer inducements for the sale by the proprietors of the immense 
establishment of the National Wire & Iron Works, of which he becomes the 
sole proprietor to-day, an example of never-say-die worthy of the emulation 
of men.” 





New Process for Making Chrome Iron, 

A Norwegian engineer has obtained a ten years’ patent for a new process 
for the manufacture of chrome iron. A well-mixed proportion of finely pul- 
verized chrome ore, powdered charcoal and tar are made red hot in a closed 
vessel, allowed to cool and finally remelted in a crucible, together with a cer- 
tain proportion of pulverized iron ore, powdered charcoal borax, ground glass 
and cyanide of potassium. The proportions of the mixture are secret. 

TOLEDO’s right to establish a natural-gas plant has been decided constitu- 
tional, to the chagrin of the Standard Oil Co, 
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AMONG ‘THE IRON MINES. 


Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

The working shaft at Wm. James’ exploration on the northeast quarter of 
the southeast quarter of section twenty-three, 43-32, now has a depth of over 
forty feet and is looking splendid.—_[Diamond Drill. 

A company composed principally of Ed. Anthoney, Capt. Mitchell and 
Supt. Mateland, of Negaunee, has leased the property known as the Raher & 
James find, on lots six and seven, west half of the southeast quarter of section 
twenty-eight, 43-32. A crew of men is now at work placing the property in 
shape to carry on further development.—[Diamond Drill. 

The Florence mine covered itself with glory on Monday, doubtless in com- 
memoration of the 113th National Anniversary, having on that day hoisted 1,562 
tons of ore.—[Mining News. 

The Walpole mine continues the shipment of ore and considerable is yet 
in sight underground, but taken as a whole, the outlook is not as favorable as 
it was a year ago. The Walpole people have done lots of sinking and drifting, 
and in the face of comparatively meager returns, have shown much persever- 
ance. Capt. Barker, under whose efficient charge the work has been done, 
expects to ship in the neighborhood of 11,000 tons this season, and hopes for 
a brighter future. About 50 men are now employed.—([Current. 

MARQUETTE RANGE. 

Ten feet of handsome blue ore has been disclosed in the Lake Angeline 
Co.’s prospect at the east end of Lake Angeline, and still lacks the boundary 
wall.—{ Mining News. 

At the American mine, in drifting north from the first level into the foot 
wall, ore of fine quality has been encountered. It is thought to be the vein 
found by the diamond drill some years ago. How thick the ore is, remains to 
be proved by future work. The mine is steadily increasing its product and 
bids fair to be a large producer.—{Iron Ore. 

The Hancock Iron Co. is still drilling for the Champion mine vein, thus 
far without success. The persistency they show and the money expended is 
certainly deserving of remuneration, and we trust their long-sought bonanza 
may soon be revealed.—[Iron Ore. 

GOGEBIC RANGE, 

The rumor that the Colby mine had been leased by the Northern Pacific 
turns out to be a canard. 

The managers of the Superior mine have sold their season’s output to the 
Joliet Steel Co. and are shipping by rail. The new developments at No. 2shaft 
on this property show an improvement in ore showing to the east.—[Mining 
News. 

The fame of the Norrie mine has passed round the globe. Its tremendous 
output of 412,000 tons of ore in 1888, made the Norrie the wonder of iron 
mines. But there is one thing that redounds more to the credit of the man- 
agers of the Iron Colossus: during the marvelous mining achievements of the 
Norrie only two men have been killed, and that the death of these two was 
clearly due to their own carelessness.—{Mining Record. 

VERMILION RANGE. 

So far the Vermilion Range has had but one railroad, controlled by the 
Minnesota Iron Co. Now the Duluth, Rainy Lake River & Southern Railroad 
is being surveyed through the heart of the Minnesota iron district, with 
strong financial backing, it is said. Leading officials of the Iron Range road 
deny that they discriminate against mining companies outside of Minnesota, 
and give in evidence that they have just built tracks to the Pioneer mine and 
are awarding it the same privileges as the Chandler enjoys. The impression 
that it will attempt to freeze out outside mining companies is warmly 
denounced.—[Iron Journal. 


A Vermilion Range ‘‘ Boom’ not Likely: 

Alluding to the IRoN TRADE REVIEW’s recent warning against certain 
movements which seemed to point to a boom of the Vermilion Range, similar 
to that of the Gogebic Range, the ]evmilion /ron Journal says: ‘“ We pre- 
sume the REVIEW refers to the effort at present going onto unite the iron 
men of this district for acommon purpose. But a‘ boom’ is not the intention 
of those interested. The /ourva/ is fully alive to the fact that a ‘boom’ is a 
‘boomerang,’ and it will do in the future what it has at all times stood ready 
to do—jump on the neck of a boom or boomers. We pledged the /ourna/ 
eighteen months ago to the legitimate interests of the Vermilion Iron Range, 
and a swift exposure of any wildcat company or companies, and we will 
redeem our promise.” Upon the same subject, /ron Ore, of Ishpeming, Mich., 
says: ‘‘ The natural position of the Vermilion is not as favorable for a boom 
as was the Gogebic, which the REVIEW speaks of in its article, remonstrating 
against such a mushroom inflation of things) The Minnesota Iron Co. con- 
trols the only railroad of that mining region, and as the freight on ore will be 
at least a dollar a ton, there will be no disposition on the part of the capitalist 
to engage in the boom business. The boom is out of style in this 
mining business, at least in the iron ore branch of it, and the speculator who 
now invests one dollar wants to be pretty clearly satisfied that he will receive 
two in return for it.” And Mr. John Birkinbine, the well known metallur- 
gical expert, writes the /rov Age as follows: ‘“ There are, of course, boomers 
and speculators on the gu? eve to take advantage of any opportunity for 
starting such a craze, but the chances of success are small. The properties 
are held by numerous owners, and in many cases there are disputed titles, 
which will act as barriers to any wild schemes being developed. The Chicago 
& Minnesota Ore Co., lately the Minnesota Exploration Co., has a corps of men 
constantly engaged in explorations, and it is hardly to be expected that a 
company with $2,000,000 capital, which is now producing from its Chandler 
mine 1,000 tons of ore per day and whose stock now commands 60 per cent. 
on its par value, will stand idly by and see good properties pass into irrespon- 








sible hands. One basis for the rumor of a mining stock craze may 
be the fact, in order to control more than 5,000 acres (the limit allowed by the 
State), the parties interested in the Chicago & Minnesota Iron Co. have organ- 
ized seven or eight different companies, and few outsiders know anything 
concerning these corporations; hence they are each counted as separate 
organizations de facto, while they are really merely formed so as to legalize a 
large land ownership.” 


Algerian lron Ore Exports :— 

A Tunis correspondent says that although the magnetic iron ore found in 
Algeria commands a ready sale in Great Britain and other countries, the ship- 
ments made last year by the Mokta-el-Hadid Co. showed a falling off amount- 
ing to upwards of 12,000 tons, which must, however, be entirely attributed to 
the scarcity of suitable tonnage; but this difficulty will now be overcome, 
since the company has chartered three British steamers to take 60,000 to 65,000 
tons annually for a period of three years. The total output from the com- 
pany’s iron mines amounted to 335,890 tons, and might have been greater if 
there had not been a considerable stock on hand, which it was desirable to 
reduce. 


Lake Superior Non-Bessemers.— 

The non-Bessemers, with a royalty to pay, have a hard struggle for exist- 
ence. We know of one mine in this field producing a hematite thatis sold at 
a profit of four cents a ton! A slight advance in lake freights would he dis as- 
trous. Out of a product of 35,000 tons sent out in 1888, this same mine was 
wrought at’a loss of between $5,000 and $6,000. With royalties and excessive 
freight rates to pay, the non-Bessemer mines of the Gogebic and Vermilion 
have no margin of profit; in the latter field are entirely shut out. In fact, the 
royalty-paying non-Bessemer that can live must possess immense ore bodies 
that can be easily mined.—[Iron Ore, Ishpeming, Mich. 


A Manganese Mountain in Colorado :— 

A Chicago newspaper contains the following news item, which, if true, 
indicates a discovery of no ordinary importance to ironmen: ‘ Thesyndicate 
of Chicago and Pennsylvania capitalists who went to Gunnison, Col., to inspect 
some lands supposed to contain anthracite coal, found a richer discovery than 
they had dared anticipate. A huge mountain of almost chemically pure man- 
ganese of iron was found, together with almost unlimited veins of anthra- 
cite. This manganese is essentially the spiegeleisen of commerce, and every 
manufacturer of Bessemer steel rails, who uses the article in his furnaces, 
knows the value of these discoveries.” 


Lake Superior Shipments of lron Ore:— 

Shipments of iron ore from the mines of Lake Superior for the season of 
1889, up to Wednesday, July 3d, are as shown by the appended statement, con- 
densed from the Marquette Mining Journal: 
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GOGEBIC RANGE. 
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VERMILION RANGE. 
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The Wining Journal of July 6 says: 





ake Superior mines for the week covered by our report aggregated 273,595 
gross tons, this being considerably in excess of the shipments for any single 
week previously in the history of the Lake iron fields. An output of 6,000,000 
tons for 1889 no longer seems improbable, and that is a considerably larger 
quantity than any one would have dared say the market could stand at the 


opening of the season.” 


Re-opening the Tilly Foster Mine: 

The following is from the Screntific American: “For nearly two years 
past a most interesting piece of engineering work has been progressing in 
the re-opening of the Tilly Foster iron mine, near Brewster's Station, Putnam 
county, about 50 miles from New York City, on the line of the New York & 
Harlem Railroad. The mine is owned by the Lackawanna Iron & Coal Co., 
andits ores have long been considered very valuable, having been principally 
used at Scranton and Bethlehem, Pa.,in the production of Bessemer pig. The 
expense of getting out the ore, however, has been great, owing to the irregu- 
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lar and nearly vertical overlying strata, and the production has steadily 
declined, the stratification necessitating the leaving of large quantities of ore 
in position in the pillars and roofs. All other plans having falled, it was 
finally determined to adopt a bold scheme which is nothing less than the 
entire removal of the whole of the overhanging rock, thus making the mine 
an open cut. The work was commenced in June 1888, and up to March of this 
year 230,000 cubic yards of material had been removed. The excavation is 
now about 450 feet long, 300 feet wide at the widest part on top, and 170 feet 
deep. The total contemplated rock excavation amounts to 350,o00 cubic yards, 
in order to secure an estimated quantity of 1,000,000 tons of ore.” 





FUEL CONSUMPTION IN IRON MANUFACTURE IN GERMANY. 


In Stahl und Etsen, Dr. Beumer, Secretary of the Northwestern group of 
the German Iron and Steel Trade Association, gives a full account of the genesis 
and history of the Colliers’ strike, by which the output of coal in Rhineland 
and Westphalia was literally decimated during the month of May, and the pro- 
duction of iron, steel and other metals, both in their crude form and in the 
shape of manufactures, very seriously interfered with. From this elabo- 
rate and highly interesting statement we cull the subjoined computation, 
showing, in figures to what extent the cost of production of manufactured iron 
and steel will be affected by the rise in the colliers’ wages which has become 
unavoidable. Dr. Beumer says: 

“It is obvious that the iron trade must soon feel the effects of the rise in 
the scale of miners’ wages which has hitherto ruled in Germany.- Assuming 
this rise to amount, on an average, to 15 per cent., the cost of production of 
bars, girders and sheets will increase in proportion. It appears that the pro- 


duction of— 
Tons. Cw. 





1 ton of pig iron SEEN BEB uire Cutctnele coumdies thnks siiseoakesraiscisaivnsenek esstacpanabadesdanhaveenneceans 2 o of coal 
bars or girders requires. eateeee ca oO be 
eee a OE  peetbans weewvecececaeaienes - _ 2 14 si 

+36 es " barsand girders *§ —cssessoveses pesipapanekastnnieaeseesiienbacs nvareneca 18 fy 
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BARS AND GIRDERS. 
Tons. Cwt. 

Producing 18 cwt. of pig at the rate of 2 tons of coal for 1 ton of pig iron...... I 16 of coal 

Producing 1 ton of manufactured iron at the rate of 2 tons of coal for 1 ton 

I IE cin chasnaeaconsabcuaneabeqarsdannis=iv dexpacwmcnssensacceesnbatsons oc cabiaisasexsonieshousiutecvcbumeenescs 2 ° 
SUPE nnuseavcatuansbenties@nseid chaksucasbig uA padshe. Céncana tadsan thd eaabeensen skuetendeeantedeeanes 3 16 


An increase of t5 per cent. represents o.50m. per ton, consequently for 3 tons 
0 CANE: SUAS BCERMRE CORE BUADUMUN £0 sac oscrsinncncieceissnnnscigesedeosvessesTusnsdaasaecioscs I.gom 
Add to this: Wages peri ton of pig—5m., plus 15 per cent.—o.75m.; conse- 
questiy. for 2 cwt. of bars and girders at the rate of IS cwt. per ton, 





IN oc intdnnccuncdantahnusvacduusGhasles sax anisiedubencn ents okunanasasesitiaks+sh aieanes aisdeasabanecghavion 0.67m. 

The present wages for bars and _taineicte wepieeed 1370. per ton, the 15 per cent. 
SHULTA AMOUMNCES O.......ccccccccccccccecccccserccececseccsecssossccecscccoseccccssscvacccsccsessconcesce — I.95m. 
SN sina axacnngdicunentina sion bund ot buruinscoshvavas anguindeasaancdes bar seacascnwek inca enenmeeanises 4.52m 


That is to say, the increased cost of production of bars and girders will 
amount to 4.52m., or about 4s. 6d. per ton. 
SHEETS AND IRON PLATE. 








Tons. Cwt. 
Producing 1.5 tons of pig at the rate of 2 tons of coal for 1 ton of pig.............. 3 o of coal 
Producing 1 ton of manufactured goods at the rate of 2 tons 14 cwt. peri 
RN Gir NN crc cuccesiocsen ds ncenaua pa teirdcs enidanidacescueie sicnch cine enbeakudpadncaakensssnvabanvassaises 2 14 

REUNITE cipuiuhiniescisdibcaitaenastidies caidunlasaneibiianidinaienisa sade: siennaianeiammmeianiie siaiccanausdceewecinveiaianes 5 14 
Adding o.50m.—15 per cent. pe ton of coal, the increase amounts to............... 2.85m. 
Add to this 0.75m. per ton o OE ae Te a a ee — 
Present wages per ton of manufactured goods 23.50m.; add 15 per cent.. . 3-52m. 

RRR STE Recs nna PANE eR ne Ao ERO APRESS TENSE ROE eye a ORE 7.49m. 


That is to say, the increased cost of production of sheets and iron plate 
will amount to 7.49m. (A mark is 24C.) 





A House of Steel. 

In the burglar-proof department of the Diebold Safe Works, in this city, 
there stands to-day a house of steel that in a short time will contain a good 
share of the wealth of the prosperous State of Kansas. It is a steel burglar 
and fire proof vault, about completed, for the new state treasury building being 
built at Topeka, Kan. The vault is large enough for a dwelling for a small 
family, being thirty feet long, seventeen feet high and fifteen feet wide. The 
structure is set up and being carefully examined at the works, preparatory to 
its shipment, which will be in about a week, and for which about fifteen cars 
will be required. A Hepository reporter had a look at the big safe and was 
furnished some facts regarding it by Mr. G. Gesswein, foreman of the burglar- 
proof department of the Safe Works, and under whose direction the mammoth 
strong box is being built. The walls are of the best chrome steel, two inches 
thick, in four half-inch layers. The entrance is a triplicate door, with a total 
thickness of eight inches, fitted with a consolidated time lock and special bolt 
device. Twenty-four bolts, one and three-quarters inches in diameter, are in 
the door, which weighs five thousand pounds, and is opened and closed with 
a special screw apparatus. The vault complete weighs about 200,000 pounds. 
Hundreds of bolts are used, but none penetrate from the outer to the inner 
layer of steel, each bolt only passing through two of the four layers of the 
wall. The inside of the door is covered by French plate-glass, showing the 
workings of the lock and bolts, and the exterior is handsomely ornamented 
with nickel and gold. The vault contains two floors, the first for money and 
the second for valuable documents, etc. A staircase leads from the first to the 
second floor, and the vault will be lighted by electricity. Two large Diebold 
burglar-proof safes will be placed inside the vault. The vault and two safes 
will cost, after being put up and ready for use, in the neighborhood of $25,000. 

In the burglar-proof department of the Safe Works, halfa dozen safety 
deposit vaults of smaller dimensions, but larger than the ordinary, are being 
built for banks in different cities.—[Canton (O.) Repository. 





First of the Season to Niagara Falls. 
On Saturday, July 13th, the Nickel Plate Niagara Falls excursion will leave 
Cleveland at 10:30 p. m., via the popular line, arriving at Niagara Falls 6:30 a. 





M. Sunday morning. Special train returning leaves Niagara Falls 6 pP. M., 
arriving at Cleveland before business hours Monday morning, July 15th. 
Three dollars for the round trip. For securing of berths and other informa- 
tion call on any agent of this company. Tickets good returning until July 18th 
inclusive. 





P. B. O. Elks—Excursions to Pittsburhgh via the Pennsylvania Lines. 

Excursion tickets to Pittsburgh, Pa., and return will be sold at one lowest 
first-class limited fare for the round trip by the Pennsylvania Lines, on July 
15th, 16th and 17th, good for return passage until July 20th, 1889. This con- 
cession is granted on account of the Elks’ Reunion, to be held on July 16th, 
17th and 18th. For full information apply C. S. Kimball, Ass’t Genl. Pass. 
Agent, 168 Bank street, Cleveland, O. 





NIAGARA Fats and return only $3.00, via the popular Nickel Plate, Sat- 
urday night, July 13th. Train leaves 10:30 Pp. M. Back in time for work. 





LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, (late Ex. U. S. Patent 
Office), Patent Attorney, 34 Blackstone Building, Cleveland, O. 


PATENTS BEARING DATE JULY 2, 1889. 


Alloys, making aluminum, W. A. Baldwin, Chicago, I11. 

Boxes, metal corner-piece for, J. C. Weir, San Francisco, Cal. 
Castings, mould for making steel, W. E. Snediker, Trenton, ee 
Ceiling, metallic, W. R. Kinnear, Columbus, oO. 

Metals, galvanizing, T. Midgley and W. B. Nye, Beaver Falls, Pa 
Ore concentrator, M. B. Dodge, San Francisco, Cal. 

Ores, reducing metallic, M. Graff and J. fohnson, oe Pa 
Railway-tie, metallic, T. R. Dunning, Middletown, N. 

Roofing, metal, J. D. Burton, Pittsburgh, Pa 

Thermometer, metallic, T. L. Sturtevant, Framingham, Mass. 


STEAM PIPE AND BOILER COVERINGS. 


Asbestos Cements, 


i MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


aaa A. McCONNELL & CO. 


69 Water Street, PITTSBURGH, Pa. 











Mention this paper. 


No. 2. Surface Grinding Machine. 





For finishing parts of Machines or Tools that require a true and bright 
surface, also for grinding Dies, Punches, etc. 


BROWN &« SHARPE MFC. CO., 


106 Promenade St., PROVIDENCE, R. I. 


S. A. SMITH, 23 South Canal St., Chicago, Ill., Western Agent. 











FOR FINE CATALOGUE WORK, 


Printing and Blank Books 


Of every description, 


BES" Please correspond with loool Minti Sllahing ker 


COR, oT. CLAIK AND WOUD S'S. 


CLEVELAND, OHIO. 
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SGeaton Eileader. 


This cut represents our 


Bolt and Rivet Header 


FOR 


Bridge, Ship and 


Car Builders, 


RAILROAD SHOPS, &c. 


We also build 


HEADERS FOR OTHER SPECIAL WORK, 


——§0CH Ag 


Machine, Carriage and Track Bolts, and Rivets. 
Also an UPSETTER for Bridge Work. 


Catalogues, prices and references sent on application. 


SEATON MFG. CO., Cleveland, 0. 


G. W. STOCKLY, President. 4; TRACY, Vice-President. W. F. SWIFT, Secretary. 
JT. POTTER, Treasurer. . S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
S. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC C0., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 


THE BOSS 


TWO SPEED 


Boring Machine. 








BS Agencies Everywhere. 





NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co.. 


UNION CITY, Ind. 
A LIBERAL DISCOUNT TO THE TRADE. 





B@ Write for Circulars and Price List. 





Steam Sewer Pipe Presses. 


DRY PANS FOR GRINDING CLAY, 
WET PANS FOR TEMPERING CLAY. 
Improved Pug-mills, with adjustable Cast- 
Iron Ends, J. Smith’s Patent 





Press Feeders. 


Bee KILN CRANESand SPECIAL CASTINGS. Waeo7e™ i 


Complete Sewer Pipe and Brick Yard Machinery Outfits. 
BS” Write for Prices. STEVENSON & CO., WELLSVILLE, OHIO. 


Boynton’s Adjustable 
Alligator Wrench. 









PAT'D JUNE 14 1887 


- Quick and handy inadjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 
CAMPBELL PRINTING PRESS & MFC1CO. 


6O_William St., New York. 325 Dearborn St., Chicago. 








Enterprise 


Feed Grinder, 


The only mill made that 
grinds ear corn and small 
grain at the same time in 
any proportion desired. 
Liberal prices to the 
trade. Send for circular. 


ENTERPRISE MANFG. CO., 


49 Main St., 


COLUMBIANA, 0. 
















—WE MAKE— 


Feed Mills, Saw Mills, 
Ditching Ma- 


chines, &c. 


THE CLEVELAND HARDWARE 60,, 


MANUFACTURERS OF 


Wrought Iron Wagon, Carriage, 
Sleigh and Cast Irons. 


A COMPLETE LINE. 








CGieweland = ~~ ~ Ohio. 


BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 











IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 


Send for catalogue with new designs o1 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


RIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 





A. A. 





JAMES PP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 

Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and tect plants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 


JOHN ADT & SON, 


New Haven, Conn., 





BUILDERS OF 


MACHINERY FOR STRAIGHTENING AND CUTTING WIRE 


To Accurate Lengths Direct from the Coil. 





Also Machinery for Hardware and other Manufacturing. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


G) BURGLAR ALARM DOOR KNOBS 


-—— AND=-— 





" Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 












Grand Arcade, Cleveland, 0. e@ Agents Wanted. 
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IRON AND STEEL MARKETS. 


PIC IRON. 

CLEVELAND (f. o. b. cars, four months): 
Bessemer, $17 00@17 50; No. 1 Foundry, 
$16 15@16 65; No.2 Foundry, $15 1s@15 65; No. 
1 Gray Forge, red short, $14 15@14 65; No. 2 
Gray Forge, neutral, 1365@1415; No. 1 
American Scotch, $17 40@18 05 ; No.2 American 
Scotch, $16 40@17 05 

CHICAGO (reported by Rogers, Brown & Co.): 
CHARCOAL IRONS—L. S. Nos. 1 and 2 Foundry, 
$18 co@19 00. Southern C. C. Foundry, $17 00@ 
1300; H. R. C.C. Foundry, $20 00@23 00. COKE 
AND BituMINous—Ohio H.R. Strong Softeners 
No. 1, $18 25@oo0 00; Ohio H. R. Strong Soften- 
ers No. 2, $17 25@oo 00; Ohio Hocking Valley 
Strong Softeners No. 1, $17 75@00 00; Ohio 
Hocking Valley Strong Softeners No. 2, $16 75 
@oo 00; Ohio Hocking Valley Silvery Soften- 
ers No. 1, $17 oo@oo 00; Ohio Hocking Valley 
Silvery Softeners No. 2, $16 oco@o00 00; Ohio 
Black Band Softeners No.1, $18 o0@18 50; Ohio 
Jackson Co. pure Softeners No. 1, $17 75@18 25; 
Ohio Jackson Co. pure Softeners No. 2, $16 75 
@17 75; Norton & Ashland Brands, Ashland, 
Ky., pure Softeners No. 1, $17 oo@17 50; do. 








No 2, $16 co@16 so; Southern Coke F oundry 
No. 1, ) 25@16 50; Southern Coke Foundry 
No. 2, 5s0@15 75; Southern Coke Foundry 
No. 3, 15 25; Southern Coke Softeners 
No. 1, @15 75; Southern Coke Softeners 
No. 2, o@is 75; Southern Coke Grey Forge 
$14 o0( 5; No.1 Foundry (local furnaces at 





Chicago and in Northwest $15 50@16 00; No. 
2 Foundry $14 50@15 00; No. 3 Foundry $13 50 
@i4 CAR WHEEL AND MALLE ABLE—Lake 
Superior Nos. 1 to 6, $18 50@19 5 Standard 
Southern Nos. 3 to 6, $19 co@1g 50; Hanging 
Rock Cold Blast $23 5 Hanging Rock 
Warm Blast $21 00(@23 00 

CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FouNDRY—Ohio and South- 
ern Coke No. 1, $14 75@I5 25 ; Ohio and Southern 
Coke No. 2, $14 00@14 75; Ohio and Southern 
Coke No. 3, $13 25@13 50; Ohio Soft Stone Coal 
No. 1, $15 75@16 50; Ohio Soft Stone Coal No. 2, 
$14 75@15 50; Mahoning and Shenango Valley, 
$46 co@1650; Hanging Rock Charcoal No. 1, 
$20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 co@21 50; Tennessee and Alabamba Char- 
coal No.1, $17 50@1850; Tennessee and Ala- 
bama Charcoal No. 2, $16 50@1750. FORGE 
Strong Neutral Coke, $13 25@13 50 Mottled 
Neutral Coke, $12 25@12 50; Cold Short Coke, 
$13 00o@o0 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel @2400; Hanging 
Rock Cold Blast, $22 oo ; Lake Superior 
Malleable and Car Wheel, $20 00@21 oo. 

LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (‘new 
classification), Southern Coke 
Ne. 2 Foundry (new classification), $¢ 
1450, Southern Coke No. 3 Foundry (new 


20 00: 





$14 50@15 00; 


14 0o(a 


classification), $13 25@13 75; Grey Forge, 
$:2 75@13 25; White and Mottled, different 
grades, $12 25@1275; Silver Grey, different 






grades, $12 75@13 75; Southern Charcoal No.1 
Foundry, $16 2 25@16 75; Southern Charcoal No. 
1 Mill, $1475@15 25; Southern Car Wheel, 
Standard brands, $21 75@22 75; Southern Car 
Wheel, other brands, $18 o0@19 50; Hanging 
Rock Coke No. 1 Foundry, $15 50@16 00; Hang- 
ing Rock Charcoal No. 1 Foundry, $19 50@ 
2100; Hanging Rock Cold Blast, $20 75@22 75; 
Hanging Rock Warm Blast, $00 00@o00 oo. 

St. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@16 25; tag hag 
Coke No. 2, $14 75@15 50; Southern Coke No. 2, 
$14 25@1475; Southern Grey Forge, $13 50@ 
1400; Southern Charcoal No.1, $18 0018 so: 
Southern Charcoal No. 2, $17 00@18 00; Missouri 
Charcoal No. t, $1600@1650; Missouri Charcoal 
No. 2, $15 00@1600; Ohio Softeners, $17 c00o@ 
1900. CAR WHEEL AND MALLEABLE IRONS 
Lake Superior, $20 00@22 00; Southern, $19 oo@ 
2300. CONNELLSVILLE COKE—East St. Louis, 
$4 40; St. Louis, $4 55. 

DETROIT (reported by William F. Jarvis & 


Co.): Lake Superior Charcoal, all Numbers, 
$19 co@19 50; Lake Superior Coke, all Ore, 
$18 oo@18 50; Lake Superior Coke, Cinder 


Mixed, $1750@1800; Standard Ohio Black 
Band, $17 50@18 5 Southern No. 1, $16 so@ 
1700; Southern Gray Forge, $15 00@ I5 50 ; 
Southern Silvery, $16 00@16 50; Jackson County 
(Ohio) Silvery, $18 oo@18 50; Old Wheels, $18 50 
@I19 oo. 

PITTSBURGH (reported by A. H. Childs 
No. 1 Foundry, $16 oo@16 25; No. 2 Foundry, 
$15 oo@15 25; Grey Forge, $14 00@14 25; White 
and Mottled, $13 25@13 50; Warm Blast Char- 
coal, $20 00@24 00; Cold Blast Charcoal, $24 00 
@27 00 ; Bessemer, $16 00@16 25. 


MERCHANTIRON AND STEEL. 
Flat Bar. 
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%, Nos. ig and x ‘ 
Se ae 05 | 
3g, NO. 22 15 | 
eee ee pweanaaiens 25 
Light Band. | 
1% to 6 by % to 3-16 im.................. .2 25 
4 to 6 by Nos. 11 and 12 2 35 
1 to 134 by % to 3-16 in.......... ; 2 35 
1 to 13g by Nos. 11 and 12.... -2 45 | 
7% and 13-16 by % to3-16 in... 2 65 | 
% and 13-16 by Nos. 11 and a 95 
¥% and 11-16 by &% to 3-16 in.... 2 95 
¥% and 11-16 by Nos. 11 and 12 3 05 
+g and 9-16 by & to 3-16 in 3 25 
We ONG: O16 By NOS. TF ANG 12....ccccccsccscsescecses 3 30 
6 by % to 3-16 in............... ewahooanaos 3 50 | 
% ee Fo ES SE TERS ee, 3 60 | 
Wagon Box Iron. | 
% inch, beveled edge, by Nos. 11 and 12..... 27 | 
% inch, ‘ i 13 and 14......3 05 | 
3% inch, +o. Pa 3 05 
¥% inch, 13 and I4..... 3 25 


Sheet Iron. 





Iron Boile) r Pla ites. 
Tank, ¥ inch and heavier.. 
C No. 1, : sie 
CH No.1 
CH Flange, 
Extra Flange, 
Solid Fire > Bo x, 








| 
| 
Fire Box.. 35 | 
Above includes plates s go inches wide. | 
go tu 96 in. wide.. loc Ib extra 
96 to roo in. wide i 
100 to 104 in. wide $c 
LOE ES WU BER, Ws ok 6 ns canchnseniuecansesas cen uke special 
American Cast Tool Steel. | 





ROUND, SQUARE AND OCTAGON. cts. Ibs 
EBS Aa RT oo Genie voce vneteen teenies sdeaths 09 
916to%i1n ‘* 
16 to % and 2 
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Flats. 


BtO 0-16 WiIGE DY 2:10 56. CHICK 6.00 cciscscceccsscesseneee oO 
Bessemer and O. H. Steel. 


Machinery........... 
ae 
Spring.. er 
Sleigh Shoe. 
Toe Calk.. 
Cutter Shoes, tapered and burr. 
Engtish Tool Steel. 





“ 


JOSSOD’S.<ccc00ss 
Hobson's 






‘Choice ’”’ 
Burden Boiler Rivets. 


IB, 54, 11-16 and 3 4 inches diameter. 
Bridge 4, 4, 11-16 and ¥% inch diam.. 


SCRAP IRON AND OLD METAL. 
Net Ton. 








No. TR. BR. WKOURNE BCLAD..000 0c scccssrcsesncess 
No. 1 wrought scrap 





Noa. 1 Machine Cast SCrap........0.cccsseccaseree 
Stove Plate (free from burnt iron 
RN NU csi ns ccksckednabanrcedharencnnnacens ; 
Pipes and flues (Clean 
Tank iron 
Hoop and band iron.. 
BOT DIOE ... s canssncssces 
Light sheet iron... 
ER ID a kecanndeceahdsnaninehvins 
Wrought turning free from cast). 
Wrought iron, oily drillings.. 










Cast DOTINGS............ccccesceesesrrre cosseeeeeneeees g 00 
Malleable iron.............0.... 10 00 
Uncut wrought iron boilers 10 00 
SECT POUT TBE OR ccc cvenscassncessscanshepnevasasse Xi 14 50 
Old iron T rails.. -gross tons 22 00 
Old steel rails......... 18 50 
Car wheels..... MePerer bore scan 20 GO 
Oe INNINGS casas ieikbeaheinionssptasgeeatnsss .B I 10 
No.1 H.red Brass a II 
FICAVY VELIOW DIASS..cocsseccscsecsessesncasoees 8% 
EAGHT VRLOW DIBEGsscsccssesscescscsscesssses ces 6 
Scrap Zine a 

PR SOME cccactesetisecinsess 

Heavy Lead 3M 








PITTSBURGH a WHEELING COAL 00, 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 


CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





TUTTLE, OGLEBAY & C0., 


Commission Dealers in 


rrom = Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE - - 


— AND— 
PIG IRON 
Corner Bank and Superior Streets, 


CLEVELAND, O. 








J. H. OUTHWAITE,. W. G. POLLOCK, 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore. 


CLEVELAND, OHIO. 


CONDIT, FULLER & C0. 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore& Pig Iron. 


101 St. Clair St., Rooms 20 to 22, 
CLEVELAND, O. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 





APPLY FO 


Wm. F. Jarvis & Co, 


DETROIT, MICH., 


For all kinds of 








$80 will buy the best band saw in the world. 

$100 will buy our new patent 4o-inch band 
saw. 

$185 will buy our new patent band re-saw- 
sng machine. 

$125 will buy the best automatic rip-sawing 


1 


Weatherboarding attachment in- 
For further 


machine. 
cluded, and one 12-inch rip saw. 
particulars address 


STANDARD MFC. CO., 





TAS. PATTERSON, Sales Agent. 


MOORE’S HILL, IND. 

















Williams, White 
&Cco., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 
Punch and Shears, 


THE IMPROVED 


Justice Spring Hammer. 


THE GEM POST HOLE AUGER. 


THE 
LATEST AND BEST 


° r ys ° 
on the market. This 
Auger 





JUSTICE HAMMER. 





Bores Rapidly 


AND IS 


Easily Operated. 


It will open wide when 
dumping the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 





Send for Price List and 
Circular 


JH. OSBORNE & C0,, 


Manufacturers, 


UNION CITY, IND. 








Niagara Falls via Nickle Plate. 


The first Niagara Falls Excursio n of the 
season will leave Cleveland on $ aturd ay, July 
13th, at 10:30 Pp. M., via the Nickle Plate, arriv- 
ing at Niagara Falls at 6:30 A.M., July 14th. 
Special train will leave Falls at6 P.M. same 
day, reaching home before business hours 
Monday morning. $3.00 Round Trip. Good 
returning until July 18th inclusive. Baggage 
checked on excursion tickets. For sleeping- 
car berths and other information apply to 
agents this Company 





EUCHENHOFER’S 
Patent Automatic Feeder 


—FOR— 
BOILER SCALE SOLVENTS. 


Feeds regularly and auto- 
matically, so as to keep the 
water in boiler constantly 
impregnated with whatever 
Most effec- 
tive in the market. Address 
the manufacturers, 


Weinman & 
Euchenhofer, 
NOVELTY MACHINE WORKS, 

DAYTON, OHIO. 


solvent is used. 








S. T. W. Ejector. 


ae ~~ ee , 
For Raising Water from 


Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. 


JAMES JENKS, 


Detroit,} Mich. 





Send for 





-ELECTROTYPE 


FOUINDIR' YS SS 


TELEPHONE 2139 
829 SHERIFF ST.CLEVELAND, O 







































































ris tb 








MACHINERY SUPPLY MARKET. 














Anvils. 
eS Weveasecaeeens ebbelnevedeuvsnysivecsegiueennes Th 9@10 
WIG aeisecsencrsduvegsssuactoesesesscoscsksesccecens .B lbg% 
Bellows. 
res { Hill’s.. dis 40 
Blacksmiths’ 1 Bulloc ... dis 50&10 
DROME ES as ous cekeei cessctsns. soseqersv sees - dis 4o(@40&10 | 
BAN... ccncvesccscssveccesesccsessvees sovesessy dis 40&10@s50 | 
Belting. 
Boston Belting Co’s standard..... .dis 70@70& 5 
GRRE... dss dis 608 5(W60& 1 o 
PS t best 
Hoyt’s Short Lap........... 


Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, single, 






















veedeae veh nnsessedaredscdteeVetamerantsenysskiewineevseaense ss dis 30 
Shultz Raw Hide Leather Belting, double, 

Saesp tints KGa be SRMIAES: RORECUEUMIMM AMORA OTieLs ibe’ peNs wavs -dis 35 
Standard, OME taiMed.........0..ccsessercesss dis 55@60 
Alexander Brothers’ pure oak tanned. ...dis 45 

Blowers and Exhausters. 
BE. Fh. SUC INe Givi ovis civ edcceccscedecdvecteacces dis 20 
Boston Blower Co., dis 35 
MRR arc aencecsins<atuhsiccuss cent inve opudeurhuscersvenedi dis 35 
Secececcccceccccesoccsscce socevecceeessscoscccccece: coe ®B o4%@i10% 
Chalk. 
WU ICS oss cenccstrsnescnsrsecoresscsaeeeosvineaveass ® gross 50 
White Crayon. ® gross 12@12% dis 10 
ON ssvisvs wadaeagtstticthsaens Sondabiteseseuluss Gatatieicenxes dis 70 
MORAG, canccdecabevensassthepisceurseaxessucesserisees Shassets dis 85 
Chucks. 
Cushman’ Ss 4 Jaw Independent................. dis 40 
Combination......... ..dis 40 
- Geared Scroll................ dis 30 
sh 2 Jaw Brass Workers. dis 25 
ye BPP isin: casacueees osasevsvecessatoes dis 35 
Wescott’s Scroll Combination dis 30 
vy Independent........... dis 40 
" Little Grant Drill.. dis 30 
Horton’s Universal & Ind...... dis 40 
National Combination icubatacedeateeies sas dis 40 
i |: i, ll! AAT RTE dis 40 
Skinner ar “Pe dis 40 
eepcement ae dis 40 
Almond Drill dapecumiewaee dis 25 
TINE .- ~ 2” Geudacensasevnvatncband enebbaseseauseueerans dis 15 
SR rec tctdacscccsindsacseasacaesevd dis 30 
Cutters and Reamers. 
PRIN sco voces aes ioe cxccce shawl vapeanceseees -dis 10@15 
Pratt & Whitney dis 10@15 
a as rece ova bce tiacedinnccnconteavent dis 10@15 
Brown & Sharpe, Milling Cutters dis 15 
“ «“ 


Gear CuULteres ..5..cccscind dis 15 
Crowbars, 


ROE See scanadatit vahdavevascéaacadteenereareieviensane Bm 4 
ROOM, MtOOl MOR GR sss cs cscsins <eciisnncsss concscese Bb 3% 


Drill and Drill Stocks. 
By) ne Re ee ..dis 50&10 
Morse Taper and Straight shank to 

14" ....dis 50&10 
Morse Taper and Straight shank L, arger 








RTIMNE EMIT. coctrakgnasstasbas pause chuasuecesaiestaedeeeonns dis 25 
Weil (GOCK CRS 2. é.5.6hos dices tas ses ened coe kicks dis 20 
Standard......... dis 50&10 | 
ClOVOIRAG veiviccesisscose'sccs dis 50&10 
POETS TRIN ss ii ccs cacaesnccconcvncnennonee dis 50&25 
Maneer’s post....... ; dis 50&1 

Emery. 
No. 4 to No. 54to Flour, C. F. 

“6 er 150. gr. F. FF. 
ett. iin ccensavens 4 ¢ 5 2 2%c 
4 kegs ® DD........... ake suc 24c 
% kegs ® Ib. - 444c Siec 3 Cc 
iofMcans,1oincase 6 c 64c . = 

10 cans,lessthan 
BO. scavseennecbsnsenansien 10 ¢c 10 ¢ 7c 

Emery Cloth and Paper. 

Barder, Adamson & Co........... dis 40@ 
Be es AR as en ction cad ueunie nse vonsennaie .dis 40@4 
Emery Wheels. 

BOEING sv cvenccecancnenssunssens susuinebennantrisest dis 50@60 


-dis 55(@60 


dis 55(«@& 





Grant : 
Union Stone......... 








RR sasas dis 60 
TS ONS ee ape saseseaviaan il 
Vulcanite... dis 15@2 
Celluloid Laud nawanaiens sab ud asinaehcnen casnentin ae 
DEP OEE on ine ca cacececnaabsaxsnccsacnevacsecs dis 55 
Cn 2 | BASSE ERRER AE sere ..dis 65@70 
OS ES ee BRE Re ra epee meant emcee ..dis 60 
Files. 

ie .. dis 60& 10@60& 10& 1 

- FERRO ee eee ey ee RP SA: or] 25 
Kearney & Foot............0 dis 60& 10@60&1 
Black Diamond........... ... die oem: et ) 
Arcade : dis 65@70 
PROT B vvnceaccncsshsessves okesieaeed dis r 
MI sc. catnain benbabuecnamasne panneeekesdaeies .-+- 1S 70 
Stub's SusnRieas bWAAANONGAs RAAMDNASEAGR GE - dis 25 | 
Stet a0. cco aaah aa gcskapedeew an ascnnee ee ee 
Reynolds Bros.’ Hand Cut......cesseee- lis 50 

Hammers 
Fre ee dis 4 
Atha new list, Jan. 15, 1887 dis « 
Heavy hammers and sledges. under : 5 Ibs. 15¢ 
over 5 IDs 14c, new list 


Jack Screws, 


Illinois Bolt Co. list.... sc aa a 
Nuts and Washers. 

Size of bolt inches % 5-16 3 ey ¥, 

CO cone cecacnnsavans 8 7 1 4\ 34 

Hexagon .... 15% In sly ¢ 5% A 

Washers .......... 9 Ss 7 2 4! 


5 4% 4 
In lots less than ‘8 t add ke.,1lb 
boxes add tc to list. 


Nails (wire. 


100 Ibs, 


List July 14, 1887....... seeeeeeGiS 70 &10 

Standard Penny } Nails, # keg card rate 
fe gl eee 
i Less than car lotsf2.60 

Oilers. 
PAC BG Ts vnssssccectsacsctnscessesioacassesssouneeaas dis 60 
Brass and Coppet : : .dis 50 
Malleable (Hammer's), No. 1, $3.60; No. 2, $4.00; 
DEO. BBA BOR cicuscsccassdssncacnned dis 1ro@10&10 
Packing, Steam. 

Boston Belting Co.... «++ Gis 60 
American Packing Hemp #B io@i1 









Russia Packing 
Italian Packing 
Plumbago Piston 
Morrison's ‘ 
Square Flax ‘“ 
Sheet Rubber 
Excelsior Rubber. 


Picks. 
Railroads, é 6 Ibs............$12 dis 60&5@60&10 
7 tbs.. see 13 dis 608&5@6o0V10 
wines 


Iron Pulleys, Walker List.. 
PRCGRES PUTICYS: :0.sccccvsncssecs 
Split Wood Pulleys 





Rivets. 
Iron, Thousand, list November 17, 
goth Sivdh <kMcdnes tab icke. 1 shdas ce weecdinuncah xGaee dis 50@s50& 10 
Iron, Ordinary, Cooper’s Block and Carriage 


















BBC INQVOUIDED 19 055 6ses0cssissasstes dis 50 
COB DEE sie veccsescndcesinscssssesiansecnncel dis 50@s50&10 
Rope. 

Manilla, Be Se re 6B hi5{ 
Sisal, 56 inCls Md OV] ccccovasivssacasscsescesevd * h134% 
Sand Paper. 

Bay Bs Ce Fin nnisse ciscice cueacannesese eouneenl dis 40@40& 10 
eee dis 49(q40a& 10 
New England Flint ..dis 40@40& 10 
SE SUI oa oso sci iceeevectdicsncaceceevebateuele is 20 
Disston’ IAD vas ccc cack cepeussdoaenuenecepesneesd dis 45 

i” ae dis 20 

7 SITET saanieesstalinssieed nevennaibileracdisimcnlta Net 
Hack Saw Stubs... dis 20 

¥e Eureka dis 20 

oa eee | eS dis 20 
Saw Swages Disston’s ...dis 20 
Atkins’ Ciemier Gewsi...:.. isesiessscases ...dis 50 

Mill, Mulay and Drag Saws. dis 40&10 
. Wood Saws........ 3 dis 40&10 
= Silver Steel Diamond 
Cross-cut SawS.............. dis 7oc per ft 
ut Dexter Cross-cuts.. i sis 
Diamond ‘“ ea 
Tuttle Tooth Cross-cuts..dis 25c “ 

. One-man Cross-cuts.........dis 32c ‘ 
No.1 Hz indles Say acermecsthancesoneeaars wdis 23c per pair 
No. 6 rT. eee -dis 16c 
POMCCISIOT SAW TOOT s.csccsscsscecseres esteen $6 per doz 
Perfection "2 Sepbabasiepceucts aneis 15 sa 

Screws. 
Wood Screws—List Jan 27, 1889. 
PERG OM BE CIEN ss vee dais caceucassucesoccdcsncviccsneceese dis 50 
POUMIE TCGE. SIT. 00. sscedesscncactossndscesucnssseven dis 40 
I EE I occa icin natcanauahcdabocee ances dis 45 


Round head brass 


Square Cap........ dis 65 
Hexagon Cap.. ..dis 60 
Lee ee Sa ae eee .dis 70 
Machine, flat head, iron..... dis 55 
Machine, round head, 19702q........cccsssccses oes dis 50 
Bench and hand— 
BE OE OO ce vecisvencuneceanscecenscacvee’ dis 75@75&10 
Coach, patent gimlet point.........scsccossesss<s dis 75 


Shovels and Spades. 


Ames’ list November 1, 











Taps. 
Cards, Hand and Nut 0:2 ith.s.scccssc dis 50 
Carpenters’ F s PY sans -dis 50 
Morse ” ar dis 50 
Pratt & W sitieew. = dis 25 
Machine Screw T -dis 55 
Pipe Taps to 2% in........... ..dis 70 
RG TRE CRIB oo cscs ssasinaiancnsacacs dis 25 
Stove a Tap ..-dis 50 
RC ok MIN ci cscavelans aovbieneuacsdeusiedsaseasceaseeke dis 40 
Twine. ae. B: 
No. 12, Flax Twine, Y¥ and ¥&D Balls....21c@29¢e 
No. 18 % and % ..- 18c@28e 
~ 36 = y% and i “<« ...16C@a27C 


ly Hemp, 4% & lb Balls Spring Twine 11% 
+ Ply “4 le eas Te 12@12\%ec 





3-Ply ‘“ 4% i Balls........... -11@uke 

Cotton W aie. Ad fe TIS £0 Base vsstscccseas 15@16¢ 
Vises. 

REISE AEA IMIAING, «<= sciss ccensanencoeshnsartonanoenaneeebonas ..dis 60 

yi oS a --dis 20@25 







PATE TE can cnhussicsavsssxeeuusauckabaneakeutaevnasuaeeeee dis 20 
Stephen’s......... dis 25@30 
TO Bons seasansonniasvarsanepacacepascaesbeeaueieeel dis 30 
BARTON eg F116. .05<500snsguosesenevenssccvesoapenensacea® dis 40 
ERSTE Os cncsosenasssssannsenee dis 10@15 
Howard caneeas ocscabaennnarantita dis 30 
DIBMICCE'S POCHIMISL. 6. sic scscccsesesseaccanes dis 50&10 
Wire. 
New List, Jan. 18, 1884 
BirGOs O00 CODER aces inccene oncvapecasonsncnnanis dis 20@25 
Bright and annealed, Nos. o@I8...dis 70&10@75 
“ " Nos. 19@26..dis 75@75& 5 
Nos. 27(@36..dis 75 & 10& 5 


»ypered Nos. « 





"s >to 18 market list dis 70@70& 5 
Galvanized Nos. 0 to 18 ‘ dis 65&5 
Ti nned mi ATROE DIOR. O10 FB. cise cconses snc tke OTe 

nn en ore ee ere ee . «dis 50 
Tinned Broom Wire SEER see dis 7085 ( @70&10 
Annealed Fence, Nos. 8 and 9.......... cceeeeees dis 75 
Annealed Grape, Nos. Io to I4..... dis 75 


Stub’s Steel Wire regular 


Wrenches, 








Coe’s genuine, cash in ten days............... dis 50 
Girard Standard dis 70&10 
Agr icultur al. dis 75&10 
Mechani : ereeee GiS 55&10,& 3 
Bemis & C “all s Combination ........... dis 35 
Donohue’s E ngineers.. ss dae deh ais aumcanad dis 20&10 
Lamson & Sessions E nginee | ee dis 60 


Billings & Spencer's Drop Forged.. 
William’ s 
Alligator 





Sebastian, ‘May & Co.’s 


Improved Screw- 
Cutting 












Catalogue of Lathes, Drill 
Presses& Machinists’ Tools 
and Supplies mailed on ap 
pie ate Lathes on Trial. 
4 W. Second St, 
CINCINNATI, 0. 
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Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Frictio® 
Hoisting Machinery, Geared 
or Direct Acting, for,round or 
flat rope. 


Wire Rope Haulage 
Machinery, 


Endless or Tail 


Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 
Automatic or!Slide Valve Steam Engines, 

Cages, Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 
“ SPECIAL STAMPERS OF SHEET METALS. ” 


We do gS ee and Pressing of Sheet Metals 
for all Classes of Work. Also Tinning, 
Galvanizing and Japanning. 


ALSO SOLE MANUFACTURERS OF 


Seamless Steel Buckets. 


Ask your dealer for the Avery Paterit Seamless Steel 


Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co. 


"IMPROVED 


Unique Automatic 


ii _— oy 
AAA 
=} 


ay 





Sheaves, 


®2Send for Catalogue D. 





SLAMLESS SILEL 
AL CORNERS ROUND 








~ Steam Sight-Feed 
u 
ii] LUBRICATORS 
‘ < a 
aS : =e ; 
mL | Indorsed by Leading Engine Builders. 
Ta Manufactured under strong patents, the va 
lidity of which is acknowledged ‘ 
For Illustrated Pamphlet and Price List fully 


describing above, address 


UNIQUE LUBRICATOR CO., 


Mansfield, Ohio. 
Agents Wanted. 
offered Dealers and Jobbers. 





or for 
Traction, Portab| 
and all other smal 
engines, pumps, wee 
Single Counection. ' 


Lubricator for Station- 
ary Engines. 
Double Connection. 


Lubricate 


Active Special inducements 





THIS SPACE IS TAKEN BY 


Smarr & Sii.zaks. 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILE, 


N. E. Cor. 8th ar Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Castings 


For Machinery and Rolling Mills. 


CAR WHEELS 


All sizes and kinds, with and without Axles. = 


Chilled Faced R. R. Frogs 


RAILROAD TURNOUTS. 


11 and 13 BOWLER & CO. 


Winter Street. } 


|. MIEEL 
“CASTINGS 


- LANSING IMPROVED TRUCE. 


ST. 


Nos. 9, 








FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength 
Stronger and more durable than iron forgings in any 
position, or for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


this steel now running prove Rae 
Crossheads, Rockers, Pist on Heac etc., for Locomo- 
tives. STEEL CASTINGS of every description. 


cirulars and prices to 


Chester Steel Castings Co., 


WORKS ICE 
CHESTER, PA. 407 LIBRARY st., PHILADELPHIA, PA. 


Send for 











Made by Lansing Wheelbarrow Co., Lansing, Mich. 
BS” Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks. 
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HARDWARE MARKET. 


Augers and Bits. 


OMMON AURETS ALA DIES...........ceeeeeee vee .dis 70 
BNL Wiscupcepnsnciatnncaes ipbeistoconswecemainessiense dis 60&5 
Cook's Douglass Mfg. Co 
Russell Jennings’ augers and bits.. 
Expansive Bits, Clark’s small, $185, 





large, $26....... in sine win dis 35@35&5 
Hollow Augers, NON cisSincaecaae dis 25&10 
Hollow Augers, Bonney’s Adjust. ® 

0, er ee er dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 

EB ces c0cs ctncccsenesvsvesscoenenssoounaene’ dis 20&10 
Gimlet bits, common. per gross $2 75@3 25 
Standard Bit Stock rile... ccs:ce dis 50& 10&5 
Ship AuUgerDss......ccccccrescorsccces dis 15&10@15& 10&5 

Axes. 


Makers’ and nace Brands— 


First quality.. ... Pdox. $6 00@6 50 











re Pdoz. $5 50@s5 75 
Full polished..............csccsoos ceccererssrssensesesseees $8 00 
Cast iron barrel bolts.................... dis 70@70&10 
Cast iron shutter bolts, etc........... dis 70@70&10 
Cast iron chain Dolts......... ..cccccoe socsceess dis 65&10 
Ives’ patent door DOI t......... .ccee eeeesereeeeeees dis 60 
Wrought iron barrel bolts............ dis 70@70&10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... ............ dis 60&10 
Sargent’s list 
Carriage, common, new list ... dis 75&10 
TiS, COMMON, MEW LISt.......cccvcccoececsecsereees dis 7° 
Carriage and tire, Philadelphia pat- 
RINT sacs dcipccceciendabcunuaesinncginsdveveusaseceucs dis 75&10 
Stove bolts.. 
Plow bolts.. 
Machine.......0.+ .. dis 7: 
i wascvecsmsniessiatlan semecnceynsmunmves -.-dis 75&10& 80 
Buckets, Elevator. 
Sef acaewtavmsnckiba cad ieiatetameerint ante nscttaCOnaeaee dis 50&10 
Butts. 
hei MI ip canicran sence cseesistaonsd dis 70@70&10 
Cast brass, loose joint............ ceseeees dis 334&10 
Cast Iron— : 
Fast joint, narrow............---- dis 50& 10&5@6o&5 
Fast joint, broad wndis 55& 10&5@6o& 10 
LOOSE jOiNt.........cereserereeeereeseeesenees dis 70&10@75 





LOOSE JOIN, JAP... c0eeceeeeerreeeees dis 70&10@75 
Loose joint, jap. with acorns.........dis 70&10@75 
LOOSE Pil, ACOTMNS.......00-222eeeeeee .-dis 70&10@75 
Loose pin, japanned acorns........... dis 70&10@75 
Loose pin, acorns, jap. plated tips..dis 70&10@75 
Wrought steel— 

Wrought, fast joint, narrow dis 70&10@75 











Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, broad.........dis Lie pet 
Table Butts, back flaps, etc..... «dis 70&10@75 
Regular inside blind...............0+++- dis F0& 10@75 
Light inside blind................... ..dis 70&10@75 
I ode e incre asnaas cetinacsine cunseaane dis 70&10@75 
EE DOCS BI os cciccscscoresescasessusnesns dis 70&10@75 
Chains. 

Trace, 6%-10-2........ ® pair 1.03 “3 

Trace, 64-10-3........ ® pair 50& 10@s50& 10&5 
OROE, FWD. <occesces- ® pair tr. i) 


German alter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 50& 1085 

Galvanized Pump Chain........ ...........+. @ Ibs }e@o 
Jack Chain, Iron............... os = TIQ7SES 
Tack Chain, Brass 





Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. «. 






















Bs) WEE ccsesescaraccersirsc=cwns ‘sew ontees dis 30@30&5 
RE FATBTG. «<i scorcnecsccnvenconsssesnesead dis 40&10 
Cutlery. 

Table net 
Excelsior Pocket net 
DONT REE on iins caveiny guasetnraces dis s0&10&5 
CMTE CORE ROUT BODE csi accsenncossessacsenssascvensen dis 25 
INIT co aon sehageaiinaehiane ® gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns........... dis 10& 10@70 
Clsemae, (AREF TICCION) cocsscsaceoe ccc. esnenss dis 70 
BERT... 0nccccavesenvencessesersvesneccsces dis 408 108408 1085 
Scranton.... ¥ Geeuunnunseniaabanenane dale dis 40 
IMU Tina. sciases cans araantens cuaesenee dis 50& 10@6o0 
Terry’s Patent........5in., $12; 4in., $10, dis 50&5 
NII cs cack saqcocysancanhenes sanenonanenenier et dis 40&10 
REE ESE ESE AREA Ee: dis 30@30&10 
Horse — 
No.10 9 8 7 
Ausable, @P..23 24 25 26 8. dis 25& 10@25& 10& 10 
Putas, BW.16 1G BO BU BBq..--cccvecsocresseveness dis 15 
UMINNIE cc nccesusducunsen sancchasosannad dis 25&10@25& 10& 10 
Horse Shoes. 

MCG, BE TCT EG vss nncetececsccsccees cnsesn ® keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

INININ: «casas sensahaccdaraaaskounieasacanaensa ® keg $4 00 
Mule Shoes, at factory... --+.-# keg $5 00 

Knobs. 

Carriage, japanned...........8 gross 80c dis 60&10 
DBO; TUDUET CID...» cnnresescescsesssssn scenes dis 7o&10&5 
Hemacite door knobs, new list.....dis 40&10@50 
eS ee eee dis 65c@68c 
Door Por. japanned seeeeeeeGiS 75C@78C 
SE NE, PEI va sencesccasncesccuacestssnences $2 co@2 25 





BIGOF FOL. PIGGEG.....00sccssscscccscsesvscasestess $2 00@2 25 
Locks, Bolts, Ete. 


P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 








Escutcheons and keys.............. 

Padlocks and padlock keys... ...........00. dis 66% 
Bell pulls, mineral, porcelain and jet....... dis 60 
Bell pulls, genuine bronze..............0. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Bestia’, WEUWUWINS GIONS... .cccccrcsoceseseess dis 60&10 
MPRBER TORRE TRG once sc seescocencosnccacecees dis 60&10 
Store door locks and latches............... dis 60&10 
Dire GOOK WAMGICE ..0.<-csccnscnrenscessosessess dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. li 
Flush bolts, genuine bronze..................... 


Shutter knobs. genuine bronze... 
Shutter bars, genuine bronze...... 





Sash lifts, genuine bronze..............ccccsseees 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bromZe..............cee0 dis 60 





Drawer pull, genuine bronze......... dis 6634 
Letter box plates, genuine bronze... .dis 60&10 
BOI GOOT LOCKS. ....000:cscecsroasescconsesnnssesones dis 33% 
Plumbs and Levels. 
a Toe. sacsnsacdarses dis 70&10@70& 10&10 
POCKCE LEVEIS.......cersecccscserss dis 70& 10@70& 10& 10 
Davis’ inclinometers..... ....-.csc0ccececese dis 10&10 
Pumps. 

Cistern, best makers..................... dis 50&10 
Pitcher: spout,best makers.dis 60&10@60&1 
Pitcher spout.cheaper goods dis 70f5@708& 1085 


Pokes, Animal. 
ee Ae ® doz $6 50 
Bishop’s O K........ ® doz $5 50 
Bishop's Pioneer 8 doz $375 














Bishop's American ® doz $3 00 
CRE Biko ccireencensupetensdecivvsavivecvesesesataseotel dis 65 
OE on ncn cevecs te Gmbbantendeteceeesy caves dis 70@70&5 
Razors. 
PA Oe BO errs dis 20 
Wostenholme & Butcher... $10@ £...dis 10 
Be COIN bias ecctecwcncuptienenvans vcetcndaencd dis $9 50 net 
Scales. 

BECCE, COUMESE, TIO. ETE scccesevecstivsses ® doz $21 00 
Hatch, Tea, No. 161 : 00 
Chatillon’s Grocers.. S$ 50 
gL die ge) eee dis pane 
Scale Beams, List sinc ammatons: 

WA Ts ventura acanvercestnpanncned dis 50& 10@50& 10&4 

rew Drivers. 

Stanley R. & L. Co.’s Varnished 

PINE ccs cceciees’ peneiuemnevsnen guise saiciets dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... # doz $18 dis 25 

Squares. 

Steel ad. [FO ...60..0ccrcsccvvecsoseesess are 
Nickel plated.....+ cccccscsscssssssseeees dis 75&10@8o 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter............ dis 30&10 


Tacks, Brads, Etc. 


New List, January 2, 1888. 
American iron carpet tacks all 


BSED «hic cicou sakaatn Wen tabeeh Kavendonivovincved dis 80@80&5 
Steel carpet tacks all kinds............ dis 80@80&5 
Swedes iron carpet tacks, all 

KIMGS...cceres sovsereoesenssosscsssvezesenssesed dis 80@80&5 
Swedes iron tacksS............ceseee dis 75&5@75&10 
Swedes iron Upholsterers’ 

CCTER Sic scctn cus cena nreedd dis 75& 10@75&10&5 


Tinned Swedes iron tacks..dis 75&10@75&10&5 


Tinned Swedes iron Up- 


holsterers’ tacks............. dis 75& 10@75& 10&5 
American iron cut tacks.............. dis 75@75&10 

COVE E TRCN ex onca vcs cuasvs evescgconeteciapearse? dis 5s0&10 
Copper finishing and trunk nails...... dis 50& 10 
Cigar box Ni1S......sscccorcsees dis 50& 10@s0& 10&5 
Finishing nails............-.-.. dis 70&10@70& 10&10 
Hungarian nails and 

miners’ tacks.........sccccce: dis 70&10@70& 10&10 
Gimp and lace. CRCESB 000s: dis 75&10@75&10&5 


tinned.dis 75&10@75&10&5 
Trunk and clout nails....... dis 70&10@70& 10& 10 
Tinned trunk&clout nails.dis' *F0& 10@70& 10& 10 
Basket mails.........ccccccccccceed disy7o& 10@70& 10& 10 
CURE TRING 5s 500 ctsacssececsicasenee dis,,70& 10@70& 10& 10 
Common and patent brads. dis" 70& 10@70& 10& 10 
Tinned capped trunk n'ls..dis 70& 10@70& 10& 10 








Hartman’ § Patent Inside Sliding Window Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 


economy. 
Not Complicated. 
The Only 


Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps life alse, 
and the only 
blind that 
gives entire 
satisfaction. 
Thousands 
are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, S3i's.2""5°° 




















J. M. ALLEN, President. 


WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
T. B.. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron. O. 


SL ASA CE ERE CEES & Taunt, 


MANUFACTURERS OF 


OUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 


Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 








&g@ Send for Descriptive Circular and Price List. 


B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and ene Wheels 








FOR 

Coal, Mining and Quarry 
CARS. 5 
THE BARRETT-LAUGHLI> 


CAR BOX 


Patented Dec. 6, 1887. 







WOOSTER, OHIO. 





THE W. BINGHAM HARDWARE CO. 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 


Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.'s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 








—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. ¥. 








GC. J. MCNUTT, Ashtabula, 0., 


MANUFACTURER OF 


BEVEL JIG MILLS, 


FOR SHIP BUILDERS. 





‘The Best and Cheapest Mill 
on the Market. 


NO SHIP YARD SHOULD BE WITHOUT 
THIS MACHINE. 





B@-SEND FOR PRICE LIST AND CIRCULAR. 








PROPRIETORS 


C | RS) pO AUST & CLARK 


feet NCRAVING co” 


LAND, 





























Wk 














Hulet, Holmes & Co. 


MANUFACTURERS OF THE 
CELEBRATED 


Eclipse Folding Clothes Bars, 








The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. H 


ULET, HOLMES & CO., 
BEREA OHIO, 












































































Tue IRON TRADE ReEvIEw. 
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- ANNOUNCEMENT 


‘uorzIsodxy 


‘O 'N 94} 38 UATIIW TVYSHAAIND 
MIN INO 10} TYGHW ATOD Pestsoel eM E 


(*ynd 3aS 





We have the pleasure of notifying our custo- 
mers and friends that we have secured a long 
lease of the new building at Laight and Canal 
sts., and shall take possession about April 1 

Our new quarters contain about 45,000 square 
feet of floor room, and has light on three 
sides. We therefore shall have increased 
facilities for manufacturing and executing 
any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious finishin 
of work will Ge introduced as fast as voanioull 


E.E. GARVIN& CO., Laight & Canal Sts.. New York 


Champion Rubber Bucket 


CHAIN PUMP. 
eats “seen, E. Crawford, 


NORWALK, O. 

Chain Pum Pipe Buckets, 
Common & Expansion, Wood 
Force Pumps; also dealer in 
Steel Chain-best quality Spe- 
cial inducements to parties 
ordering car lots. Correspond- 
ence Solicited. 








AO MAMALIVAINVA 


‘YSHOVWNHOS ‘V ‘3 


‘CO ‘purlaaa]D 1oj Juasy ‘yaoR HWS 
‘0 ‘ILVNNIONID “LS HSLSESM 0F-8Z 


‘squid - 14d1dn 








STRONG, WELL BUILT, SERVICEABLE 


STEAMENGINES 
AI 








i2tcso 


Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND, 


VAN DUZEN 
CAS ENCINE 


ANO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECOMOMICAL. 


2 Van Duzen Gas Engine c0., 


P—\_ 34 E. 2nd St., CINCINNATI, O. 
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SEND FOR CIRCULAR OF THE 


“"“EAS'TI'1.A Fs E:”’ 


Metallic Shingles and Siding ! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 





ALA 














MANUFACTURED BY (J, J, BiaTOn & CO., 








SUCCESSORS TO 
THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 


THE - ARMSTRONG - PURIFIER, 


—— WITH -—— 


EXHAUST HEATER COMBINED. 


. Purifies the feed water by means 
== of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 





A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address, free of charge. Address, 

Armstrong Bros., 
SPRINGFIELD, OHIO. 








J. D. SMITH & CoO., Cincinnati, O., 


Manufacturers of Every Description of 


FOUNDRY FACINGS, BLACKINGS AND FOUNDRY SUPPLIES. 


PLUMBACO FOR ALL PURPOSES. 


Radiant F actags and Blackings, Standard Core Compound, New Process Brass Moulding Sand. 
"Illustrated catalogue and price list furnished on application. “6a 


THE HOPPES FEED-WATER PURIFIER. 


SCLD ON TRIAL. CLEAN BOILERS CUARANTEED. 





SEND FOR 
DESCRIPTIVE § 
CIRCULAR” 


a 





Hard Sheet Steel Troughs Kasily Cleaned. 


HOPPES MANUFACTURING CO., Springfield, Ohio 


McClure & Schuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 
Massick’s & 


Crooke’s 


PATENT 


Fire Brick 

















Stoves. 








Esti- 
the con 
of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 


Designs and 
mates *for 
struction 





Steel Plants, Iron, 
Brick or Wooden 
Buildings, all kinds 


of Iron Construction 
in general. 

B®" We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR 








COLLIAU, 


Sole Manufacturer 


OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0O., 


Sole Manufacturers of the 


ee Patent 


REVOLVING 
\\ STEAM 


7 3 Derrick, 


Also general Hoist- 
ing and Convey- 
ing Machinery, 
Ore & Coal Buck 
ets & Dump Cars. 


INDUSTRY FILE WORKS, gezecs 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


| 
ES | 
i 




















, UNIVERSAL RADIAL 


+ RADIAL DRILLING MACHINES 


==. THREE DESIGNS. SIX SIZES. 


_™M BODY ALL’ DESIRABLE FEATURES 


"UTNE "& UPWARD 
ecSUNIVERSAL RADIAL DRILL C0 


CINCINNATI 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - ‘“* $5.00 up. 

High Lifting Injectors, ** $6.00 up. 

Shafting, Hangers, - - * $1.00 up. 
COUPLINGS, BOXES, COLLARS, ETC. 


Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 


ORDER DIRECT FROM THE 


ron Clad Paint Co. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 


IRONCLAD PAINT CO., 


Factory, 75&77 Central Way. Sec. & Treas.. No. 3 Case Build’g, 
CLEVELAND, OHIO. 


Wim. Green, 
by this Company. 


IRON CLAD 


ee est Paint made. 


z 
> 
P) 


Ground in Oil 





Trade Mark Patented. THE RAILROADS 





tion of the patents issued to 
and now owned 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 


FURNISHED both Dry and 


USED BY NEARLY ALL 


OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, O. 


C. GOUGH, Manager 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 
Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’'ts, Man 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc Lathes on trial. 
Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H.L. SHEPARD, Agt., 

124 East Second St. Cincinnati, oO. 


OIHO‘ONV13A319 <— 








ap Lathe, $1.25 
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Classified List of Advertisers. 


The star (* 
alternate weeks; 
the double dagger 


indicates that the adv. appears 
the dagger (tf) once a month; 
}) irregularly. 
PAGE, 
Animal Pokes— 
A. W. Bishop, Berea, O... scmbialeinees 16 
Boring Machines— 


J. H. Osborne & Co., Union City, Ind......... 11 
Bolts and Bolt Machinery— 

Hotchkiss & Upson Co., Cleveland . ‘on ED 

Colwell & Collins, Norway Bolt Co., Cleve- 

PIs cvakacivscecsanyucvasticks sudbedueexapieiiatidesuteinens 16 

tSeaton Mfg. "CO., Cleveland.......ccccccccsseeese 16 
Brick and Tile Machines— 

Frey, Sheckler & Hoover, Bucyrus, O........ 18 

*Stevenson & Co., Wellsville, O. ...........0. I 
Beltings— 

Parkin & Bosworth, Cleveland.................. 20 
Belt Holders— 

*W. R. Santlev & Co., Wellington, O........ 14 
Boilers and Boiler Attachments— 

J. C. McNeil & Co., Akron, O...........s00..005 16 


Mansfield Steam Boiler Works, Mansfield, 
Ohio cenesus 

Reeves Bros., Niles, 

Enterprise Boiler es 





y oungstown, ) Sm 16 





“John T. Caulfield, Richmond, Ind....... 14 

Unique L ubricator Co., Mansfield, O.. 13 

Weinman & Euchenhofer, Dayton, O = SF 

Columbia Injector Co., Cleveland... datbeien 15 

Penberthy Injector Co., Detroit, a 20 

Detroit Lubricator Co., Detroit, Mich...... 16 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Bevel Jig Mills— 

C.J. McNutt, Ashtabula, O......eeeeeeees 14 


Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 1 
Car Axles— 

B. Barrett’s Sous & Co., 
Coal and Coke— 


Wooster, O.......... 14 


Pittsburgh & Wheeling Coal Co., Cleve- 
RONIE = 2)” Sa a ond selene ineseeacgeenen SaneuvbieNeNts 12 
Cranes and Derricks— 
McMyler Manufacturing Co., Cleveland..... 15 
Wm. Tod & Co., Youngstown, O............... 18 
Harmar Foundry & Machine Co., Har- 
TIAL, O..ccccccccsecccccersvccsccccsccscccessorsccvesessess 18 
Car Wheels— 
Bowler & Co., Cleveland.......... ccssssses eoeceeees 13 
Chemical Laboratory— 
J. F. Elsom, New Albany, Ind...........:0s00+ 17 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O.........-..eeeees 14 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 
Avery Stamping Co., COMING ci csonnsccctenss 20 


Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 15 





*E. A. Schumacher, Cincinnati, O............. 15 

Huntington & Lunt, Cleveland........ oace ae 

*Lodge, Davis & Co., Cincinnati, 4 wee 20 
Drop Presses— 

Williams, White & Co., Moline, IIl............ 12 


Engineers and Contractors— 
E. H. Jones & Co., Cleveland........e:sssseeeeeeee 
as. P. Witherow, Pittsburgh, Pa....... 
McClure & Schuler, Pittsburgh, Pa 
Elevators— 
L. S. Graves & Co., 
Houghton Foundry & 





Rochester, N. Y.......... 19 
Machine Co., 


WORE, O% vnsiccscesexesics sed ealaesiiedivabkasenenuee iin 

Explosives— 

Hercules Powder Co., Cleveland.............+++ 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland.............cssee 19 
Elevator Buckets. 

Avery Stamping Co., Cleveland... 20 
Emery Wheel Dressers— 

Fr, ee ING ooo és occscesenssienesen 12 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 





Chicago, I1......00. wssscereseccovcesssesccscessessvores 20 
Engravers and Electroty pers— 
Eclipse Electrotype & Engraving Co., 
RMN OUNEE «non crck en dca searunsusqaneapaepahisnesns 14 
Murray & Heiss, Cleveland..............+++. ee 


Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 

Kilby Manufacturing Co., Cleveland.......... 20 

Novelty Iron Works, Canton, O ae 

Aetna Machine Co., Warren, O... 

Lloyd & Sterret, Erie, Pa 











Wm. Tod & Co., Youngstown, O. a 
E. H. Jones & Co., Cleveiand.............:.0 18 
*Columbus Machine Co., Columbus, O...... 19 
*Chandler & Taylor Co., Indianapolis, Ind. 14 
Buckeye Engine Co., Salem, O......... seeeeees 18 
The Westinghouse ‘Machine Co., Pitts- 
Durgh, Pa...........ccccrsccrsersscescessccsesoecscersers 18 
Geo. Worthington Co., Cleveland.............. 18 


Cleveland & Hardwick, Erie, Pa ecseete ES 
Engines (Gas)— 
Schleicher, Schumm & Co., 
Pa. and Chicago, Ill 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 


Philadelphia, 


*Curtis Regulator Co., Boston, Mass......... 19 
Ejectors— 

James Jenks, Detroit, Mich............ 12 
Files, Makers of— 

Reynolds Bros., Columbus, O............. «++ 20 





A. & H. Gough, Cleveland... 
Forges— 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Bowler & Co., Cleveland.............seseseeee 16 & 13 

Taylor & Boggis Foundry, Co., Cleveland 16 

Wm. Fitzsimmons & Son, Cleveland 

Crrrme Co., Memville, Peieciessccssrcccccscicares 
Flue Cleaners— 


Crescent Manufacturing Co., Cleveland..... 16 











"THE 


Feed Water Heaters— 


Stilwell & Bierce Manufact 


IRON “TRADE 


uring Co., 


PUNE s Wivsa Gin vaneestuasbxnenectiacieewiiireusstsecie 20 
Laidlaw & Dunn Co., Cincismatl, O.....<cs 18 
w. Armstrong & Co., Springfield, iin 


--. 4 Manufacturing Co., Sp 


ringfield, O. 15 


. H. Jones & Co., Cleveland .+..<.cs:ccc.0ss.c0s0. 18 
For Sale— 
Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas-— 
Victor Colliau, Detroit, Mich...............ceeee 15 


Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, 
Foundry Supplies— 

J. D. Smith & Co., Cincinnati, 
Feed Grinders— 

Enterprise Mfg. Co., 

Galvanizers. 

Avery Stamping Co., 
Hard ware— 


Clevelan 


MAss......... 19 


DP vccscansevoenss 15 
SREB, Tircives II 
> SERRE ES rere 20 


W. Bingham Hardware Co., Cleveland..16 & 14 


Eberhard Manufacturing Co., 

Geo. 
Heating Furnaces— 

Beecher Furnace Co., Clevelan 
Iron and Steel Rooting— 


Sykes Iron Roofing Co., Niles, 
Cambridge Iron Roofing Co., 
ED icacdnsic: ssnedasntuscceantercresccsuus 

Garry Iron Roofing Co., Clevel 

Standard Iron Co., Bridgeport, 

Cincinnati Corrugating Co., 


Cincinnati, O. 19 


Cleveland... 16 


Worthington Co., Cleveland.............. 19 


Plicce natavenscxses 12 
SPicsienttvivcnse 19 
Cambridge 
Cececceccoveccecece 19 
and. 19 
O.. 19 





Kanneberg Roofing Co., Canton, BD. connccesse 19 


W. J. Burton & Co., 


Thompson Manufacturing Co., 


Detroit, Mich............ 15 


Cleveland, 19 


W.G. Hyndman & Co., Cincinnati, O........ 19 
Sees Be GSO; CUMCIMBAC, Oe iiscvccecsccccecsecscse 17 
anton Steel Roofing Co., Canton, O....... 19 
Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 12 


Tuttle, Oglebay & Co., Cleveland.... ivi 
J. H. Outhwaite & Co., Cleveland....... aoe Se 
Cleveland... 
., Cleveland, O...... 
Cleveland Rolling Mill Co., Cleveland. 


Pickands, 
Condit, Fuller & Co 


Mather & Co., 


Hussey & Pomeroy, Cleveland 
Wm. F. Jarvis & Co., 


Iron Planers— 














Sasith Se Stik, Ciucivisatd 'O.... ..ccccccsrcsscasss 13 
Key Seating Machines— 

PP. Powis CORT. BY cccseinssccersscces 20 
Lath Mills— 

se ey Cs aE onic ccndecsnscccccnizsesess 17 
Lumber— 

Martin & Barris, Cleveland...............scccceees 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O.. 17 

H. LL. Shepard, Cincinnati, O............. mn ee 

*Lodge, Davis & Co., Cincinnati, O........... 20 


Mantels, Grates, Ete.— 


Conger & Collins Mantel Co., Cleveland... 20 


Milling Machines— 


tBrown & Sharpe Mfg. Co., Providence,R.I. 11 


Mining Machinery— 


Webster, Camp & Lane 


Machine Co., 


MU MUTR AND cc clamancccensgeistacnedcashonsacesteisnicacsiia’ 13 


Machinery—(General) 
*Columbus Machine Co., 
Morgan Machine Co., Clevelar 

Machine Shops— 

Webster, Camp, 
Akron, 


& Lane 











aachinlenr Tools and panei 


Parkin & Bosworth, Cleveland 
E. E. Garvin & Co., New York 


Ofttice Furniture— 

Burgess Bros, Cleveland.......... 
Patents-—— 

Osborne & Co., Cleveland......... 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland... 


Laidlaw & Dunn Co., 
Hamar Foundry & Machine C« 


Pumps (Chain) 
S. E. 
Paint—‘ 
Iron Clad Paint Co., Cleveland 
Pipe Coverings— 


Cincinnati, O. 


Columbus, O...... 19 


“~~ Lea 17 


Machine Co., 


1es— 





. Hamar 


Crawiord, Norwalk, O..::.ccsccscssccsessess 15 


John A. McConnell & Co., Pittsburgh........ 10 


Post Hole Augers— 
J. H. Osborne & Co., 

Printing Inks— 
Ault & Wiborg, Cincinnati, O 


Punching and Shearing Mac 


, Cambridge City, 
Moline. I11.... 
Cleve! 


*Bertch & Co 
Williams, White & Co., 
Cleveland Hardware Co., 
Railway Supplies— 
Bowler & Co., Cleveland........... 
Cle i City Forge & Iron 


la 
Cle on Wheel & 
land 
Railroads— 
THe TACO, TeiGivscsinscccscncenasess 


Reducing Valves— 
*Curtis Regulator Co., Boston, 
Sash Balances— 
Caldwell Manuf’g Co., 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, 


Union City, 


Rochester, 


CY. 12 


hine— 
CY on 1S 





and 


Co., Cleve- 





cocsecesenescnsess 17 
BEBSEs 00000000 19 
Bly Discos F2 


MaAsSs......... 19 


A. A. Griffing Iron Co., Jersey City, N. J... 19 


Steam Boiler Inspectors— 
Hartford Steam Boiler 


Inspection & In- 





surance Co., Hartford, Comn.........0ssscsre 14 

Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Saws— 

E. C. Atkins & Co., Indianapolis, Ind........ 20 

Standard Mfg. Co., Moore’s Hill, Ind 12 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland..........0... 16 





Shapers— 


REvVIEw. 


*Lodge, Davis & Co., Cincinnati, O........... 20 


Sheet Lron— 


Cleveland Rolliug Mill Co., Cleveland....... 12 


Sheet Steel— 
Standard Iron 
Steel Castings 


Chester Steel Saetine Co., 


Co., 


Bridgeport, O..........s000 19 


Philadelphia, 


Whisk kscwinsgauincebernannhncuneditsse steoss ccdccerelsacocsaienes 13 
Steam Fitters’ Su pplics— 
A. A. Griffing Iron Co., Jersey City, N. J... 12 


Stampers of Sheet Metal— 
Avery Stamping Co., Cleveland.................5 20 
Screen Wire Holders — 
John Hosford, Morroeville, O .................. 17 
Tinning Steel, Etc. 
Avery Stamping Co., Cleveland................. 20 
Trucks and Wheelbarrows— 
Lansing Wheelbarrow Co., Lansing, 
WEE dchaie sc cwtaved Watiasiasnbanakacradadicntauciacnknkdaaanes 13 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland................. 20 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
PONG ons ccicccusecusvnakvchipeescossuisencovissridatonsaesens 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
FPO well G Co... Tie. Oivcninccdscosingecccccccss 20 
}Sedgwick Bros., Richmond, Ind............... 17 
Wire Machinery— 
John Adt & Son, New Haven, Conn.......... II 
W renches— 
Campbell Printing Press & Mfg. Co. New 
CURES Ras cicctad tice waceba ves voubeb Nene eapedacuseancunastencses II 


For Sale. 
DUNN'S HOISTING MACHINES, 


NE OF 
with over 4o feet of chain. 


capacity, 600 Ibs 


Address Dunn, 


Trade Review, Cleveland, O. 


Good as new 


care ren 





For Sale Cheap. 


NEW NO. 


4 INJECTOR, 


never 


been used. 


Address Jones, care Iron Trade Review 


Cleveland, O. 





For Sale and Wanted. 


TINEE 


new and second hand. 


RAILS of every size of iron and steel, 
J. JEWKES, 


Iron Broker, Pittsburgh, Pa. 





For Sale. 


Harlow Lubricator. 


Brand ne 


w. 


Cheap. 


AddreSs, 


LUBRICATOR, 


Care IRON 


TRADI 


REVIEW. 





E*or Sale. 


One 


Self-Contained A 


utomatic 


Cut-Off Buckeye Engine, registered 


65 H. P. 
about three 
ing order- 
engine. 


Also one Berryman Patent 
Water Heater 


Has been in 
years. 


a 


nd 


ameter by 12’ high with 9” 


port. 


Enquire of 


use 
In good work- 
—to be replaced by larger 


Purifier, 


only 


Feed- 
32” di- 
exhaust 


THE EBERHARD MFG. CO., 


CLEVELAND, O. 





Engineers’ Specialties. *: 


TI 


1e Crescent 
worms ating 
1pound 


and Automatic Grease Cups wille ffect a saving 


of 75 per cent. 


/ 


merits. 


over 


oil. 


Investigate 
CRESCENT MFG. CO., Cleveland, 0. 


their 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


rJP\HE HOTCHKISS & UPSON CO., Manuf'rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 








Carriage Bolts. _ 


fP\HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 


Foundries. 
ye LER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 
TFVAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 3 Central Way. 


Hardware and Iron. 


} )INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 
NLEVELAND ROLLING MILL CO., manu 
_/ facturers of Steel and Iron Wire and Steel 
Tire. 
rJVHE EBERHARD MF'G CO.,, manftrs. of Car- 
riage, W agon and Saddlery Hardware. | 





Hardwood Lumber. 


M ARTIN & BARRISS, dealers in all kinds 
i m2 Hardwood L sumber. 130 Central Way. 


Machinists’ Supplies. 
PARE & BOSWORTH, 9 and 11 So. Water 
dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Steel ieee and Stencils. 


TLEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 





BUSINESS DIRECTORY. 


onan oO. 


M SNE: J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
W* BSTER,CAMP & LANE MACHINE CX D. 
Founders and Me achinists, 12 Main st. 


Alliance,?0, 











LLIANCE STEAM BOIL ER WOKS, wm. 
c Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 


Canton, O. 


ATOVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 





Meadville, Pa. 


Ost RRY & CO., 
J of all kinds. 


general jobbers in ¢ Castings 


Mansfield, O. 
M: ANSFIELD STEAM BOILER WORKS, 
Bl Manf'rs of Steam Boilers, Oiland Water 
Tanks, and all kinds of Sheet Iron Work. 


Niles, O,. 


[ EEVES BROS., Manufacturers of Boiler, 
a Tank and Sheet Iron Work, etc. 


Toledo, oO. 
Ns ‘WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 


Knives. Moulding Bits of every description 
made to order. No.8 South St. Clair St. 





Youngstown, O. 


| YNTERPRISE BOILER CO., Steam Boilers 
4 Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 





W.W. BRISBEN’s Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard — 

ters, 
Bearings 
Warranted 
Price $3.00. 






CLEVELAND, OHIO, U.S. A. 





—— THE -— 


Detroit - Sigit-Feed 


LUBRICATORS. 
Gates and Seibert pat’s 
Are pronounced the best 
by more than 40,000 

sers. 
Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 
rag | mn not take five 
times the cost of my 
“ Lubricator ifI could not 
get another,’ is the 
statement often made 
= by users. Send for cir- 

cular and price list. 


Detroit Lubricator Co.. 


Ths Griewnld Street Netroit, Mich.. TS A 












pererrcin SS 


HEADQUARTE 


RS FOR 


ANIMAL POKES 


They prevent animals from 


breaching or 


by 


market 


im 


barbed wire 
Recent 
provements. 


being 


injured 
Best in the 

valuable 
Prices low. 


Factory extensive and relia 


ble, erg for cati 
price lis 
A.W. BISHOP, 


ilogue and 


Berea, O. 





ATENTS:* & CO., 
atent Attorneys, 
29 Euclid Ave., 


Cleveland, U. S&S. and Foreign 
Patents Nell Patent Cases 
Litigated. Scarches and Opinions 
as to Scope, Validity, Infringement 
and Title of Patents. Send for 
pamphlet. 




















wad 


































fer 


tes 








































































































(CHEAPEST 


H. B. BROWN 





Tue IRON “TRADE Review. 


« 











STLYE. 2 


& CO0., 


EAST HAMPTON, CT. 


We allow One Dollar to every purchaser 
sending us this advertisement. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FOR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
Avoncss SCOTT & CO. CINCINNAT!,OHIO. 

















American Screen Wire Holder, 


Patented April 17, 1888, is manufactured by 


JOHN HOSFORD, - Monroeville, Ohio. 
D. C. FOOTE, Agent at Kansas City, Mo. 


Arranged to hold seven rolls of Wire of dif 
ferent widths ; no trouble to load the Holder 
with Wire. Send for descriptive circulars and 
testimonials. Mention 7he Jron Trad ¢ 





Detroit & Cleveland Steam Navigation Co. 
Oftice and Wharf 23 River St. 


Detroit Steamer............... t5 00a.m. 1000p.m. 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 274 
Bank street. {Daily except Sunday. 





FOR THE BESTAND 
owes PRICED 


ANGLO A 


D. S. ABBOTT, OLEAN.NY. 


[Pleivee mention this paper. 


ADDRESS 





THE BEECHER FURNACE C0.. 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





ALSO 
Fleating and Ventilating Engineers. 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&e%-Send for catalogue and discounts. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 








Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, {ried, 
The P. & L.. E. sits enthroned as queen.” 


See that your tickets read via 
THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, 
Gen'l Supt., 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


A. E. CLARK, 
oe ae 





Direct route, Columbus, O., to Circle- 








ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 


| with the Chesapeake & Ohio Ry., 





through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. ROBINSON, Receiver, 


JNO. J. ARCHER, 
Columbus, O. 





LABORATORY 


—— oF —— 


CHEMISTRY - AND - PHYSICS, 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


New Albany, Indiana. 


THE MORGAN MACHINE CO., 


MANUFACTURERS OF 





Universal Milling Machines, Special Tools 
and Gauges, Milling Cutters, Popular 
Bevel Protractor, Gear Cut- 
ting, General Jobbing. 


41 West Superior St. (Viaduct.) CLEVELAND, 0 
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TRAVELERS’ RECISTER. 





Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*“‘ The Nickel Plate. ”’ 








Eastward. Arrive. Depart. 
Buffalo Passenger................ 1040am 1045am 
Chicago Passenger... Se Pee 
Local Freight ed ee oe 

Westward. Arrive. Depart. 
CCR ERSRR IIR isis: d6scascccterseventenerae 6.30 a m 
Fostoria Passenger .... 50pm sirom 
T,GORE BICIR iiss cscipasseivsivexesces FOO 08 Pe nas sek caxevens 


Rocky River Accommodation departs 7:40 a. 
m.}; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m.; 
+2). =. ; 
All trains daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Express...........000. Iz5s0pm 745am 
New York EXpress:...0......:... 635pm r1os5pm 
Alliance & Akron Accom...... 935am 325pm 
Ravenna Accommodation..... 825am s5o00pm 
BVIRTE FOS CEES, 50 cscencevcssnceenes *5 25 a m*II 10 p m 
*Daily ; all other trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 
C., A. & C Ry. Co. Arrive. 
Akron, Col. & Cin. ‘‘ Flyer’? 540 pm 
Akron, Col. & Cin. Night Ex- 

DT CEB an wscncscescsevses csecocnssvcssere 7o0oam S8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm lIo05pm 
Akron & Orrville Accom...... 935am 325pm 

The 8p. m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Railway. 
Depot, South Water Street and Viaduct. 


Depart. 
8i0oam 








Arrive. Depart. 
N. Y. & Pitts. Express....... Is38am *825am 
Fast N. Y.& Pitts. Express*io 55am *300pm 
Mahoning Accommo t6 40am 
Pittsburgh Express.......... 
Youngstown Local............. 
Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ +4 30pm 
Pittsburgh Express............ fi120pm Iriopm 
New York Express............. PB 0 0s TD sicccercacsas 


*Daily. +tDaily, except Sunday. 
cept Monday. 
Cleveland & Canton Railroad. 
Depart— 
Canton and Coshocton—7:30 a. m., 4:05 p. m. 
Bedford—7:30 a. m., “9:00 a. m., II:I0 a. m., 2:00 
Pp. M., 4:05 p. m., 5:45 p. m., *8:15 p. m. 
Newburgh—6:1o a. m., 7:30 a. m., *g:00 a. m., 
I1:10a.M., 2.00 p. m., 4:05 p. M., 5:45 p. m., 
*8:15 p.m. 
Kent—7:30 a. m., *9:00 a. m., 4:05 p. m., *8:15 
p.m. 
Arrive from— 
Canton and Coshocton —9:50 a. m., 6:25 p. m. 
Bedford—6:oo a. m., *7:40 a. M , 9:50 a. M., 1:05 p. 
m., 4:15 p. m., 6:25 p. m., “7:15 p. m. 
Newburgh—6:00 a. m., 7:10 a. m., 
g:504.M., 1.05 p. Mm., 4:15 p. 
6:25 p. m., “7:15 p. m. 
Kent—*7:40 a. m., 9:50 a. m., 6:25 p. m., *7:15 
.m. 
heatre train leaves Cleveland every Satur- 
day night for Newburgh and Bedford 10:35 
>. m. 
' Trains marked with * run daily. 
daily, except Sunday. 
Depot at Ontario St., opposite Huron St. 


Valley Railway. 
FoR AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


pDaily ex- 


:40 a. 


*7 m., 
m., 5:35 Pp. 


m., 


All others 


Depart. Arrive. 

Valley Junction Mail......... *7 40am 6 20pm 

Marietta Express.............. firisam  f220pm 

Valley Junction Express... “415 pm *“io15am 

Cleve. and Canton Express “7yoopm {f8ioam 
*Daily. Daily, except Sunday. 


WM. THORNBURGH, 
Gen. Manager. 


R. A. CARRAN, 
Gen. Pass. Agt. 
Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 


Depart. Arrive. 
Wheeling Express............... 645am 6s55pm 
Uhrichsville Express............ 400pm 920am 


OSCAR TOWNSEND Gen. Mang’r. 


hes (|) IBoR¢ 





PRINTING [NKS. ° 


ON CYL 'LOd hk AA LUA ae 
A&W INK USED ON THIS PUBLICATION. 








—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 
Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M, 
A. T. WIKOFF, 
Pres. and Gen. Mgr. 


W. K. RICHARDS, 
G.P.& T.A. 








THE FAVORITE 


—AND— 
PICTURESQUE ROUTE 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 













Depart 
No. 62, Accommodation. ..........cc:ce0ee0 + 605am 
No. 72, New York Express......... -“ 81oam 
No. 72, Fast Pittsburgh Express. *8i0am 
No. 64, Fast Pittsburgh Express.........% 300 pm 
No. 66, Mantua Accommo..... ............ *420pm 
No. 68, New York Vestibule Limited.* 7 30 pm 
No. 70, Pittsburgh Local Express......“11 50a m 
No. 74, Jamest’n, Pitts.& Y'’ngst’n Ext 4 20pm 

rrive. 
No. 65, Fast New York Express......... *loo5am 
No. 61,N. Y. & Pittsburgh Express...“ 715am 
No. 71, Youngstown Local........... *210pm 
No. 67, Pittsburgh Express 12 30pm 
No. 63, New York Express..... 650pm 
No. 63, Pittsburgh Express.......... 650pm 
No. 69, Pittsburgh Local Express......¢ 850 pm 
No. 73, Mantua ACCOMMO............0s0000 *7 20pm 

*Daily. tDaily, except Sunday. 


Baggage checked through to all points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 
L. P. FARMER, Gen. Pass. Agt., New York. 
W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 
M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st., Weddell House, Cleveland, O. 





THE PICTURESQUE 


Lehigh Valley Route. 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:35 A. M. oe 3:40 P. M., Buffalo 9:15 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to 


make the 

LEHICH VALLEY 
the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 

E. B. BYINGTON, 


Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 


Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


anis 1ine will be completed to Wheeling ir 
July, 1889. 


M. D. WOODFORD, 


Jas. M. HALL, 
Gen’l Manager. 


Gen’! Pass. Agent. 


FETs 5 


“THE BECKMAN” 
*204-SUPERIOR-ST: oO: 


<eVELANY’ 


‘WooDENGRAVING. 
ELECTROTYPING. 




















PHOTO-ENGRAVING 
ey LINE HALF TONE. 
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REvIEw. 





COMPOUND. won'tonoensing WESTINGHOUSE 
16 Sises, 6 to 600 HP. Mot yet equaled by any form of Engine for 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable. Over 300 soid the first year. 


All the above built strictly t 
» Repairs Oarried in Bick: Bank se eros 








eable Parts. 
jatalogues. e 


ENGINES 


TheWestinghouseMachineCo pesesysube tases 


PITTSBURGH, PA.U.S.A. 








SELLING DEPARTMENT IN THE UNITED STATES. 


Ww 
Ch Kerr 
ae & Co. 
ucklé, Jr. & Co. 


302, } 
312° Union Avenue, 
1330 Seventeenth Street, 
OMAH Fes Capitol Avenue, F. ro) 
PINE BLUFFS, A Geo. 


SALT LAKE Sin 259 S. Main St. 
BUTTE, MONT. E. Granite St. Mach 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & 
N. Front St., Parke & Lacy M 
The D. A. Tompkins Oo. 


Imp. & Mch. Co. 
. E. James & Co, 


CHARLOTTE, N. C. 36 College St., 


DALLAS 
CHATTANOOGA, TENN. 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
@ Steam Consumption and superior regulation 
» guaranteed. Self-contained automatic Cut- 
= off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


In Use, Over 1,000. 





Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: W. L. SIMPSON, 301 Telephone Building, 18 Courtlandt Street, N. Y.; 
& CARY, St. Paul, Minn. 


N. W. ROBINSON, 154 Washington Street, Chicago, I1l.; ROBINSON 
KENSINGTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 
THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 














. Hydraulic Cranes and Accumulators. 


Send for illustrated catalogue. 


HEADQUARTERS, 


——FOR-—— 


WOOD SPLIT PULLEYS, 


A large stock of the 


Wilburn, 


Best in the Market. 
Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


_ THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO., | Philadelphia. 


Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 
Combined orTo Gas Engine Dynamos. 


1, 2, 4, 7, 10, 15, 26 AND 60 HORSE-POWER. 


@@ Heavy special machinery generally. 




















SIZES: 










= 
ae 


DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 


1 
i 


\> 


ryt LEAL 


=y 


Hoisting 
a 
Engines, 


General Machine and Foundry Work. 


MARIETTA, 0. 


WORKS: 
HARMAR, O. 











CLEVELAND a 


BOILERS. 
ERI IE, PENN” 


THE ETNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 


800 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, 
Works, Grist and Sew Mills, ite. 
Manufacturers of 


Upright Engines from 10 to 160 Ht. P. 
Rolling Mill and Special Machinery, 


ana 








ht and Heavy Castings, and 
M. V. SMITH’S 
Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 
Warren, - Onic. 








SN | “Ss Mations ies 6 Boek VW/oRKS: * S 


‘| ‘Al LERS K ES» cK guSSES, Buast Fupnaces | 
J) ik aa pines 1H eh of PR OLLINGMILL WORK 


as POLLOCK &CO ounce 












Ps ll 
GrEAM PumP. 


—— 


PUMPS OF EVERY 
DESCRIPTION. 


FREY Sm BRICK GT EASA 









from! to20inches 13stylesCLAY CRUSHERS — 
Machines with or without Crushers. 6 different Brickmachines.~ = 


Avoress FREY, SHECKLER & HOOVER, Bucynus. On10 


m| AUTOMATI E.H.JONES&CO., 


223 and 226 River St., CLEVELAND, 0. 
VERTICAL ENGINES. 


RTICAL ENGINES. ENGINEERS » CONTRACTORS. 


Factory 





Small Electric Light Plants. 
Perfect Regulation. 6 to 20 Horse-Power. | 


Send for Specifications and Prices. 


Electric 
Light Engines and Automatic and 


Worthington Steam Pumps, 


Slide Valve Engines of all 


LLOYD & STERRETT, | th al 
| 
ERIE, PA., U S.A. | Steam Plants, 


8@ Mention this paper, 


Complete, Fur- 


nished and Set Up. 
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IRON & STEEL ROOFING 

















ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 611 Walnut street. 
NEW ORLEANS, 21 Union st. 


and other Specialties for the economical 
use of Steam. Manufactured by 


cORRUGAT CriMPED (SIDING: ic etc’? WG,HYNDMAN & CO2SHe" 
THE CURTIS: - 
Thompson Mame = “Ol Soft Steel Plates and Sheets, 


STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
 GOURRUGATED \RON CORRUGATED ROOFING 
FOR ROOFING, SIDING, AND 
CEILING. 








Galvanized Iron. Patented Leveled Sheet. 


IVA OSGI CR |THE STANDARD IRON COMPANY, 


CURVED OR STRAIGHT. 


BRIDGEPORT, OHIO. 








We want*to_mail®you our 


Kliustrated Cataloqzue 


(84 pages), the finest ever issued by a roofing company. 





= 
GARRY S 
PIA FB NT 





GARRY | IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Reufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, OHIO, 
8@ Send for circulsrs and price ‘isi Yo. A 


HERCULES POWDER: 


CORRUGATED 











The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 
Stump before a blast. | Fragments after a blast. -ncianinn a 


‘STRONGEST and SAFEST EXPLOSIVE| ™=<SS"=%="°"*79° guecedtegemss CORtUeATED, 108 

















Sac > le Wiha : crue te the Asti FOLDED LOCK SEAM i aN N % 5 ; : Jiang, neadea Tron Siding’ and 

ah (9 \5 = POWDER, FUSE, CAPS, | ‘"!ysenuine Stee! Rootne EQ SAM =i ita 
(je Ml S Electric Mining tel eg 

TaRoULn=ss, whet oo Co CAMBRIDCE ROOFING CO., Cambridge, O., 

ANNIHILATOR. HERCULES eee ee an. aOR on Rae ka Manufacturers of 


Plain, Rolled, Crimped 

X Edge, Corrugated and Bead- 

CROWLS PATENT STANBDBIANG ed Roofing, Siding and Ceil- 

ing. 

SEAM CTSeck ROOFING PURE STEEL A SPECIALTY. 
8@ Send for Descriptive 

Catalogue. 


J. W. WILLARD, Manager. , 





Established 1877. ——— 


THE CANTON STEEL ROOFING CO., 


CANTON, O. 
























SYKES’ All my Iron is 


FORMERLY CANTON IRON ROOFING COMPANY. IMPROVED eg ae 
Best Roofin the well Painted on 


World, 

















: : th si ith 
FOLDED LocK SEAM CORRUGATED IRON, ea 4. both sides with 
oer classes of and Pure Lin- 
Crimped Edge Iron Buildings. seed Oil, 
STEEL ROOFING, SN S Roofing and Siding, Easy Put On. 
A S SN ai Beaded Iron Siding and f® Send for Circular and Price List, and mention this Paper. 
Fire-Proof Shutters. NS } Ceiling, Water - Proof 
10 FOOT i Tm SS aN Sheathing Paper, Roof 
Paint, Etc. 
= FREIGHT AND PASSENCER 


8@-SEND FOR CATALOGUE, PRICE LIST AND SAMPLES.64 


mere awn: |= LEVATORS. 


We will hereafter make all our corrugated sheets to cover 24 inches .. &, GRAVES & SON, 


exactly. Usually corrugated sheets vary in width according to thickness, 
etc. So it is extremely difficult to estimate amount required. 


When you want to estimate amount of our corrugated sheets to cover Corner Center and Frank Streets, Rochester, N.Y 


any space, remember that each sheet covers 2 feet. 


THE CINCINNATI CORRUGATING CO. 


1889. SEND FOR OUR CATALOGUE. 








New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 





JULY Ist, 














Established 1857. 30 Years’ Business 
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© 2 : 5 
INDIANAPOLIS, IND. MINNEAPOLIS, MINN. MEMPHIS, TENN ° 
MANUFACTURERS OF ( 1A ( al ) ] ( , 
oc to 
8) _— oO 
- a re 
7 5-4 Ba COMBINED, 
vo % 8 eo £28 
In = ee oD Is the only lime-extracting Heater that will prevent scale in 
ee Sow & steam boilers, removing all impurities from the water before 
5} — = po = 5 it enters the boiler. Thoroughly tested. 
eo 8 PoE B ) 
wa . q ~ ; yn : 
op 2 m & > OVER 3,000 OF THEM IN DAILY USE. 
vu he = = ond _ nd = y 
=~ 2 2 oe QO =: be 
~~ @ os = + ; , 
e+ a = > gives This cut is a fac-simile of the appearance of a No. 5 Heater at 
© Ba : = om ~~ re) work on ordinary lime-water when the door was removed, 
oy - D - te = after the Heater had been running two weeks. 
= & 5B 4 
v v bs oo 
mo] _ i. ILLUSTRATED CATALOGUES. 
S % es 
_— - ne 
a] e aailteeas ae oO a 2. © ° ~ 
Stilwell & Bierce Mfg. Co., 
CIRCULAR, BAND, GANG AND CROSS-CUT SAWS. 
Write for Prices. Agents for Tanite Emery Wheels and Grinding Machines. DAYTON, OHIO. 
CSP CLEVELAND TWIST DRILL CO., **\aee°"* ETN siencccct 
~ isso. advantage of- 
1874. ’ | , ™ fered by the 
oe ae a a | RELIANCE SAFETY : 
aie — I Water Columns. Bs 
= Ba = : They enforce Economy o! ep 
; = = ; 3 = } *uel and Repairs by causing x 
z = at = | the water to be kept at the 4 


Ge RBOULK By 





SEND FOR CATALOGUE, Cor. Lake & 


Kirtland Sts,, Cleveland. 0. 


WRITE FOR DISCOUNTS. 





| ton ed height. Sold subject to satis- 
action. Send for illustrated price 
list. 





Reliance Gauge Co., 
- 827 Sheriff St., Cleveland, 0. 





A SPECIALTY. 
Send for List of 


> New and Second-Hand Lathes, Planers, Drills, 
ENCINES AND BOILERS, 


Or anything in Machinists’ Tools or Supplies. We 
will be pleased to quote prices on Machinery 
Delivered in any part of the United States. Write 
for prices and catalogue to 


a WW. FP. Davis, = 
Office and Salesroom, 169-171 Mill St., Rochester, N.Y. & 
WORKS AT NORTH BLOOMFIELD, N. Y. : 








C. H. COLLINGS. . H. PRITCHARD. 


“TEE 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 





NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
Stretches less and will transmit more power. 


9 AND 11 SOUTH WATER ST., 
CLEVELAND, O. 








teed superior to the best grades of oak-tanned. 


Parkin & Bosworth. 


The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
gines, Boilers and other heavy 











machinery. 





Lodge, Davis & Co., 


CINCINNATI, OHIO. 


R717” Engine Lathes for tool rooms a specialty. 
Every lathe complete with taperattachment. Com 
pound rest, 1 5-16” hole in spindle, ete 











et 


aE 15 CRANK SHAPER. 
Ss Manufacturers of Cabinet Turret, Fox 
H Monitor, Square Arbor, Turret Chucking, 
and Hand Fox Lathes, Valve Millers, Cock 
Grinders, Slide Rests, Etc. 


BOSTON: 23 and 25 Purchase st. CHICAGO: cor. Lake and Canal. 





ee ae 


15X60 FOX MONITOR 


NEW YORK: 42 Dey st. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 






‘oe, T ‘ asin a ' 
= 3 wy 40 — 3 
oa CHEAPEST. 


The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo’s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON COQ., CLEVELAND, OHIO. 





*@ USE THE BEST. @6 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 

They have only two VALVES to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don't affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTOR CO. 


DETROIT, MICH. 


OVERFLOW 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files: 


AND RASPS. 


We solicit the commercial | 
trade only. 


133 & 135 N. Water St., 


COLUMBUS, OHIO. 

Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 


The Hart or Detroit 


Emery-Corundum 
WHEELS AND MACHINERY, 
j. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMRBUE, O. 








TOLEDO WIRE WORKS. 


F. Powell & Co., 
MANUFACTURERS OF 
COAL SCREENS, 

\ Wire Bank Railings, Plant Stands, Fire- 
i Proof Lathing, &c. 
| SUMMIT STREET, TOLEDO wHIO. 























